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IF WE ARE to believe those who report the 
inner workings of our government at Washing- 
ton, private industry is now on trial. It has been 
given a more or less definite period in which 
to make good on the promises of cooperation 
poured into the open ear of the President by 
literally hundreds of businessmen. Those views, 
because they were individual opinions or experi- 
ences, must have been confusing and conflicting 
in many respects. Nevertheless the President 
listened attentively and sympathetically. He 
realized, no doubt, that behind him was the 
greatest political and popular support ever given 
our Chief Executive. But probably he also real- 
ized that what he needed most at this time is 
economic and industrial support. He was will- 
ing to take at face value the simple and sincere 
belief of many that industry should have its 
chance to fight its way back without govern- 
mental interference. 

As the first step, it became apparent that those 
individual opinions and promises of American 
businessmen must be molded into a single plat- 
form—a plan for concerted action. To prepare 
for such a program, a group of 25 industrial 
leaders, that later grew to more than 150 in 
number, began its work last July as a committee 
of the National Association of Manufacturers 
under the chairmanship of William B. Bell, 
president of the American Cyanamid Co. After 
almost six months of patient study and nego- 
tiation, this committee reported its “Platform 
for Recovery” to the Congress of American 
Industry held in New York earlier this month. 
That document again amended and revised 
finally received the endorsement of groups rep- 
resenting at least 70,000 manufacturers. As 
such it is probably the most authoritative ex- 
pression of industrial opinion ever presented 
to our national government. Chemical indus- 


ONE VOICE, ONE PURPOSE: INDUSTRIAL RECOVERY 


try may well be proud of the important part 
played by its representatives in formulating 
this program for American industry. 

The Platform of Recovery stated the basic 
principles that must’ underly our progress and 
followed these with well substantiated beliefs 
as to the best course to pursue. It showed why 
control over our destinies by national economic 
planning will not lead to recovery. * * * Sta- 
bility in public finance and soundness in money, 
banking and private credit were held essential to 
re-establish confidence. * * * So long as the 
threat of government competition prevails, 
private industry will hesitate, recovery will be 
delayed. * * * Industrial strife stimulated by 
misinterpretation and misrepresentation of the 
respective rights and privileges of employees 
and employers, and the threat of arbitrary de- 
termination of wages and hours which ignore 
economic possibilities, prevent recovery. * * * 
Social security must come only by measures 
which reduce rather than perpetuate or actually 
increase unemployment. * * * Industry is ready 
to cooperate in an impartial study of unemploy- 
ment insurance and also to give approval to the 
adoption of a sound solution. 

If it is agreed that this is a platform on 
which American industry can stand—and from 
which it can work constructively toward re- 
covery—there only remains the vital necessity 
for united action. We have been handicapped 
too long by petty differences and narrow- 
minded prejudices. When labor goes to Wash- 
ington, it speaks with a single voice. Agricul- 
ture, whose forces were once dissipated through 
internal strife and conflict, has long since 
learned its lesson. Industry can and should 
become articulate in these crucial months when 
her voice is needed more than that of any other 
group. 
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Take the Profit Out of War 
But Don’t Annihilate Chemical Industry 


ROBABLY it was inevitable that some demand 

for drastic legislation should come out of the 
Senate’s investigation of munitions. That the President 
should step in when he did with his proposal for a 
thorough study by a commission less influenced by 
partisan politics and spectacular play for headlines is 
extremely fortunate—not only for chemical industry 
but for the country as a whole. No useful purpose 
could be served by further fanning of the flames. 
Sufficient damage has already been done in arousing 
class hatred in this country and engendering ill will 
abroad. These are elements that start international 
misunderstandings, wars, even revolutions among 
allegedly civilized peoples. It is time to look sanely, dis- 
passionately, and practically at the important issues 
involved. Few men in the United States are better 
fitted to accept this responsibility than Bernard Baruch, 
war-time dictator of American industries, ably sup- 
ported by General Hugh Johnson, peace-time cam- 
paigner for industrial recovery. 


Why Not an Institute of 
Chemical Engineering Research? 


HEN CHEMICAL ENGINEERS gather in 

Cambridge, Mass., Dec. 28 and 29, for the divi- 
sional symposium on distillation, they will meet in a 
building that a great leader of chemical industry—the 
late George Eastman—dedicated to the cause of tech- 
nology. Meeting at the Massachusetts Institute of 
Technology, they will be convening at a shrine from 
which has emanated much of our present concept of 
chemical engineering education. The very papers to be 
presented will emphasize how widespread has become 
the study of the fundamentals of the unit operations. 
The occasion will also emphasize one element that has 
been lacking in our whole development—an organized, 
privately endowed institution devoted solely to chemical 
engineering research. 

Perhaps our profession is too young to aspire to such 
foundations as have contributed so much to other 
branches of science and engineering. Yet its very 
youth makes even greater the opportunities for creative 
research in chemical engineering. What has already 
been accomplished with the more physical unit opera- 
tions has only paved the way for greater progress that 
will be unfolded when the unit chemical processes re- 
ceive the same intensive study and development. 
Closely related fields in the metallurgy of materials of 
construction offer almost as many promising opportuni- 
ties. The perception of the problems, the personnel 
and the facilities are available—not alone at Cambridge, 
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but at several other of our rapidly growing centers of 
chemical engineering education. What is lacking at the 
moment is the endowment—a mere half million to 
create the finest monument money can buy. Who 
knows of a far-seeing philanthropist willing to endow 
an Institute of Chemical Engineering Research? 


Unemployment 
Insurance vs. Reserves 


O LONGER is there any doubt about the demand 

for legislative measures for prevention and relief 
of unemployment. The question now is what program 
can be formulated that will reduce rather than per- 
petuate or increase unemployment, and at the same 
time, will give the greatest amount of relief for the 
least amount of expense. The advocates, however, are 
widely divided as to just exactly what principles should 
underly the plan which would be adopted. 

There are those who believe that our system should 
be based upon the approach used in many of the Euro- 
pean countries—the so-called “insurance” approach— 
while there are others who are firmly convinced that 
we should forego the experience abroad and develop an 
American plan based upon the principle of unemploy- 
ment “reserves.” Many persons feel that the first and 
most important duty of any plan is to relieve the dis- 
tress caused by unemployment, and, after this has been 
accomplished, to devote our attention to the problem of 
the prevention of unemployment. Others would have 
us devote the bulk of our efforts to prevention, believ- 
ing that in this way alleviation will be lesseried. 

The insurance plan is an effort to employ the prin- 
ciples of insurance, as we know it in other lines, to the 
risk of unemployment. This method implies a distribu- 
tion of the risk over all parties concerned, and conse- 
quently, in vlans of this nature, the contributions are 
usually pocled together in a common fund from which 
benefits are paid to eligible persons on the assurance 
of unemployment. Under the reserve type, the contri- 
butions, instead of being pooled together in one common 
fund, are segregated by individual industries, companies, 
or persons. It is evident that this is not nearly so widely 
distributed under the segregated reserve plan as under 
the pooled reserve. 

Thus the fund built up by an individual concern in 
the case of the segregated reserve plan will be used to 
pay unemployment benefits, only to employees of that 
particular company, while in the case of a pooled re- 
serve, the fund built up by all concerns in all industries 
will be used to pay benefits to any person who becomes 
unemployed, regardless of the firm or industry to 
which he belongs. 

In the case of the segregated reserve, the cost of 
unemployment is borne by the firm in which that unem 
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ployment occurs, and it is through this principle that 
the advocates of this system hope to encourage em- 
ployers to stabilize their employment so that unemploy- 
ment will be lessened. The pooled reserve system has 
the effect of subsidizing the irregular industries at the 
expense of those in which employment is more stable. 
Thus there is little incentive offered to these irregular 
industries to stabilize their operations. In the first 
case the employer is taxed on the number of his work- 
men unemployed, while in the second case he is taxed 
on his total number of employees. In the first case 
unemployment is considered a social responsibility, 
whereas in the second it is looked upon as an individual 
responsibility. 

But whatever plan is adopted, it must be based upon 
the knowledge gained through a thorough, impartial 
study of all the vital factors concerned. Otherwise the 
plan will have unpredictable effects, both upon industry 
and employees welfare and likely will prove a serious 
deterrent to business. 


Safety Reports Give 
New Chance for Planning 


NDER a number of N.R.A. codes process indus- 

tries are required to report on these “hazardous 
occupations” which are not suitable tasks for employees 
under 16 years of age. Other codes have analogous 
but slightly differing requirements. These all afford 
an opportunity, as well as the obligation, which some 
have regarded as merely annoying. 

Studies preceding such reports will bring out safety 
possibilities which every operating executive should 
note thoughtfully. A recognized hazard is a hazard 
half eliminated. And then the executive can, by good 
planning, do the second half of the job by installing 
suitable precautionary rules and/or facilities so that 
not only are those under 16 protected, but also every 
operating employee, whatever his age or station. It is 
logical that this requirement should now be turned to 
the improvement of plant conditions throughout all 
process industries. 


Dealing With Men 
As Well as With Things 


OR SHOULD the cause of safety rest only with 

the operating executive. As Professor Veazey 
pointed out to the Chemical Section at the last Safety 
Congress in Cleveland, the day has passed “when the 
vision of the chemical engineer was restricted to the 
idea that his duty was solely that of converting abstract 
ideas into industrial realities. His attention then was 
devoted almost solely upon things and had little to do 
with people. Today, we engineers are still responsible 


for the making of things of quality and quantity and 
at low cost, but we are doing it in such a way that 
human misery and misfortune are prevented, and the 
life of all is enriched. No longer is the chemical engi- 
neer a man whose only interests are fumes, bad odors, 
corrosive liquids, machinery and costs. He is definitely 
a student of life in all its aspects. He touches its every 
phase with his processes and products, and must of 
necessity be deeply concerned about their effect upon 
the lives of people everywhere.” There is true inspira- 
tion in such a social-minded concept of the chemical 
engineer’s job in industry today. 


1.C.C. Fixes Rules for 
Water and Truck Haulage 


HEMICAL ENGINEERING industries are the 

principal makers of explosives and other danger- 
ous articles, as defined by the Interstate Commerce Com- 
mission for regulation in interstate commerce. For- 
merly these regulations applied only to rail movement 
but now two new sets of regulations govern water and 
truck haulage. Thus the coordination of the required 
transport containers, labels and shipping conditions be- 
comes complete. 

Executives of chemical industry will be gratified to 
know that substantially no change is required in con- 
tainers or labeling under the new rules. Identical 
packaging and preparation for shipment apply to sub- 
stantially every commodity, regardless of the agency 
by which it is to be transported. Industries will deeply 
appreciate the wisdom and the convenience of this plan. 
It will contribute also significantly to safety on the 
highway where carelessness may result in serious haz- 
ards by improper handling of flammable or explosive 
commodities. 


Farmers Neglect Chance 
For Fertilizer Economy 


REATEST fertilizer economy can come only with 
the purchase of mixed fertilizers of higher concen- 
tration. Recent estimates of the Bureau of Chemistry 
and Soils are that as much as 20 to 30 per cent economy 
could be had by farmers if they would only buy suitable 
higher grade commercial goods already on the market. 
Despite this opinion, little progress has been made 
lately because agricultural purchasers look too much at 
the price tag and the size of the bag, and too little at 
the label giving concentration. In Alabama, for ex- 
ample, the plant food content of mixed fertilizers is 
reported as 16.4 per cent, a figure substantially no dif- 
ferent than the average for the preceding five years. 
There should be real effort toward improved tech- 
nology at all stages from raw-material making through 
to bagging for ultimate shipment. But the best the 
chemical engineer can do will not give the maximum 
of benefit to the fertilizer user unless he is willing to 
buy higher grade products. Under these circumstances, 
it is a particularly important task of T.V.A. to sell 
better methods of agronomy. By so doing, they may 
actually benefit the farmer far more than by any amount 
of chemical engineering research, no matter how valu- 
able that may be—and we sincerely hope it will be very 
valuable. 
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MAE cHanicaL TRANSMISSION of power in 
process manufacturing or in chemical plants is 
generally unusual and complex, owing to operating de- 
mands and the condition of the surrounding atmosphere. 
Mechanically, the transference of power from the source 
to application in this industry involves high velocity 
ratios, infinite variation of applied speed, rigidity or flex- 
ibility, ability to cope with high starting torque resist- 
ance, proper lubrication and compactness. Atmospher- 
ically it involves resistance to the deleterious action of 
acids or acid fumes, the abrasive action of various dusts 
and the destructive effects of high temperatures and ex- 
cessive moisture. 

These mechanical transmission demands, occasioned 
by the rapid growth of the chemical industry, have been 
met by a parallel development in power transmitting de- 
vices and equipment. Regardless, however, of the avail- 


Fig. 1—Group drive methods, showing, above, a belted, 
and below, a chain-driven installation 


Belt Driven Units 


Chain Driven Units 











ability of mechanical power equipment for all require- 
ments, heavy monetary losses from excessive mainte- 
nance, shut-downs, and unnecessary power consumptions 
are continuously evident because the economic impor- 
tance of correct mechanical power application is fre- 
quently overlooked by plant executives. Such executives 
are economically interested in the unit operations of 
chemical engineering, but they fail to realize the relative 
importance of the driving mechanisms necessary to 
operate them. 

During the past 15 years mechanical power transmis- 
sion has developed into one of the most important 
branches of engineering. Prior to this period, little atten- 
tion was paid to it—possibly because the demands were 
commonplace. Today the demands are far from com- 
monplace. Efficiencies, power costs and maintenance 
costs must be considered in the unit operations, other- 
wise driving costs affect profits adversely. 

Chemical engineers have rightfully been concentrating 
their major efforts in the design, construction and opera- 
tion of chemical manufacturing plants and on the equip- 
ment of the unit operations of chemical engineering, for 
flow of heat, flow of fluids, drying, evaporation, distilla- 
tion and the like. Although much remains to be accom- 
plished in the further development of these unit opera- 
tions and in increasing the technical efficiencies and 
economies of their equipment, chemical engineers should 
realize the necessity of giving some attention to the 
auxiliaries of manufacturing operations, since, in these, 
are fruitful fields for securing real economies in operat- 
ing costs. Mechanical power transmission, based on its 
necessity in all industrial operations, is probably the most 
important auxiliary and, for this reason, a study of the 
devices and the methods available in this branch of engi- 
neering is worthwhile. 

For transmission preliminary designs and for selection 
of drive methods and devices, the chemical engineer in 
the past has relied, perforce, upon outside disinterested 
talent, resulting in lost opportunities for appreciable sav- 
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Fig. 2—Silent-chain ball mill drive which solved a severe 
abrasion and vibration problem 


ings in power consumption, maintenance and production. 
Chemical engineers with their knowledge of chemistry 
and of engineering principles should concern themselves 
intimately with the mechanical power transmission prob- 
lems of their respective plants. 

Except in the cases of a few leading chemical equip- 
ment manufacturers and chemical producing plants, the 
application of modern mechanical power transmission 
methods and devices has lagged. In view of this and the 
apparent lack of serious effort to rectify the situation, 
the authors of this paper are endeavoring to place briefly 
before managing executives and engineers of the chem- 
ical industry ways and means of avoiding the possible 
monetary losses involved. The chemical industry should 
avail itself of modern mechanical power equipment and 
insist that it be correctly applied. Numerous real dollars 
are being spent unnecessarily for friction, maintenance 
and low production which can be saved by the use of 
proper power transmission mediums on new work and 
the replacing of out-of-date driving equipment with new 
methods on existing installations. 


Large Losses Follow Incorrect Choice 


The magnitude of the investment in mechanical power 
equipment and the savings possible by the utilization of 
available knowledge on the subject are probably not ap- 
parent to the average chemical executive or engineer. 
As an example, one of the largest chemical industries has 
an equipment investment of approximately $200,000,000. 
A conservative estimate of 3 per cent, or $6,000,000, is 
vested in mechanical power equipment. The average life 
of correct equipment for the service requirements is esti- 
mated at six years. The annual replacement cost is 
therefore $1,000,000. Incorrect transmission equipment 
always results in short life and, for comparison, a four- 
year life is a safe assumption. On this basis and for a 
similar investment, the annual replacement expenditure 
would be $1,500,000—an increase of $500,000 per year. 


Mechanical power equipment figures such as these are 
staggering, but nevertheless they are true of all industry 
in direct proportion to the investment. 

Without an analysis of mechanical transmission re- 
quirements and a proper selection of modern equipment, 
premature replacement continues and the annual expense 
involved is continuously increased by the cost of exces- 
sive maintenance, power losses and production curtail- 
ments. 

Modern power application has of necessity resolved 
mechanical power transmission into the “Rigid” and the 
“Flexible” systems, with each system divided into va- 
rious methods: 


Rigid Methods 


. Direct motor-coupled. 

. Vertical worm reduction unit. 

. Horizontal worm reduction unit. 
Spur gear reduction unit. 

. Herringbone reduction unit. 

. Vertical motorized reduction unit. 

. Horizontal motorized reduction unit. 
. Open direct-geared. 


COND SLWNe 


Fig. 3——Effect of mixed sulphuric and nitric acid fumes 
on a rubber belt; (c) effect of abrasive dust on belt 
and fastener 





Flexible Methods 


. Group, with belting. 

. Group, with chain. 
Chain direct. 

V-rope. 

Pivoted motor, belted. 

. Variable speed units. 

. Combination of methods. 


mt whe 


NID 


ot 


“xcessive toll in power and maintenance costs paid by 
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Table |—Characteristics and Limiting Factors 
Of Mechanical Power Transmission Systems 


In the subjoined tabulation the authors have 
listed the drive requirements best met by each 
of 15 transmission methods, together with 
limiting characteristics and other information 
pertinent to the choice of a method. If used 
together with Tables II and II! on the following 
pages, this chart will facilitate an intelligent 
selection in most cases. 


Service of Flexible-System Drive Methods 


GROUP DRIVE—BELTING (FIG. A) 


1. Driving two and not more than six units having low start- 
ing torque. 

2. Running load of unit should not exceed 5 or 6 hp. 

3. Unit control by tight and loose pulleys. 

4. Belting and accessories should be proper type for mechan- 
ical and atmospheric conditions. 

5. Where correct pulley centers are possible. 


GROUP DRIVE—CHAIN (FIGS. A AND B) 


1. Driving two and not more than six units having moderate 
starting torque. 

2. Driving units where slow speed would require extremely 
wide belting. 

3. Driving units where short centers are necessary. 

4. Unit control by friction clutch. 

5. Where positive velocity ratio is required. 

6. Chains should be protected by casings where dust and acid 
exist. 
7. Use finished steel roller chain line to anit; see Fig. B. 


DIRECT CHAIN DRIVE (FIG. C) 


1. Motor to head- or line-shaft. 

2. Direct driving of units where speed increase or decrease 
is required. 

3. Where positive velocity ratio must be maintained. 

4. Where shock exists. 

5. Where short centers are required. 

6. Driving integral parts where a positive speed differential 
is required. 

7. Under any atmospheric condition, if enclosed. 

8. From 500 to 3,500 ft. per min. and up to 8 to 1 ratio. 

9. Direct driving where static electricity is a hazard. 


V-ROPE DRIVE (FIG. D) 


1. Motor to head- or line-shaft. 

2. Direct driving of units where speed increase or decrease 
is required, 

8. Where positive velocity ratio is unnecessary. 

4. Where moderate shock exists. 

5. Where short centers are required. 

6. Not in gritty dust or acid. 

7. From 500 to 5,000 ft. per min. and up to 6 to 1 ratio. 

8. Not from “Across-the-Line” start motors. 


PIVOTED MOTOR DRIVE (FIG. E) 


1. Motor to head- or line-shaft, particularly if motor is diffi- 
cult to reach. 

2. Motor to head- or line-shaft if motor must be supported 
on wall or if the drive is vertical up or down. 

8. Direct driving of units where speed increase or decrease 
is required. 

4. Direct driving of units where automatic belt tensioning is 
essential. 

5. Direct driving of units where structural conditions re- 
quire angular or vertical placement of motors. 

. Where shock exists. 

7. Where excessive centrifugal tension is involved. 

8. Where efficiency must be maintained at peak loads. 

9. In any atmospheric condition if proper type belt is em- 
loyed. 
. 10. From 300 to 6,000 ft. per min. and up to 10 to 1 ratio. 

11. On extremely short centers. 

12. From fractional to 500 hp. and on high voltage motors. 


VARIABLE-SPEED DRIVES (FIGS. F, G AND H) 


1. For infinite speed variation within set ratio range. 

2. For speed determination by experimentation. 

3. For speed change without interruption to motion. 

4. Where flexibility and shock absorbing qualities are required 
in speed change. 

5. Where a motorized variable-speed unit is required. 

6. Fractional to 50 hp. with ratio range up to 16 to 1. 

7. Where space is a factor. 

8. In any atmospheric condition, when the enclosed type is 
employed. 


COMBINATION FLEXIBLE AND RIGID METHODS (FIG. I) 


1. Where high ratio must be combined with shock and 
flexibility. 

2. Where high ratio must be combined with infinite speed 
variation. 

3. Where compactness is essential. 

4. Where space limitation necessitates the group line-shaft 
to be direct coupled to the motor through a reduction gear. 
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Service of Rigid-System Drive Methods 


DIRECT-COUPLED MOTOR DRIVE (FIG. J) 


1. Direct driving of high speed units when such speeds cor- 
respond to the full-load speeds of standard motors. 

2, Where space is limited and compactness is essential. 

3. Where motor is an integral part of the unit. 

4. In any atmospheric condition, if motor is of proper type. 

5. Not where shock loads exist, unless fitted with correct 
type of flexible coupling. 


VERTICAL WORM REDUCTION UNIT (FIG. K) 


1. For high-ratio, vertical, direct connection. 

2. For the direct driving of high-torque, vertical shafts of 
reaction and pressure vessels, agitation and mixing tanks and 
all manner of vertical driving where power must be applied at 
either top or bottom. 

3. Where direct connection is essential to this unit class and 
where head room is limited. 

4. Where smoothness of agitation is essential. 

5. Any practical power requirement and up to 100 to 1 ratio. 

6. Not where shock exists. 

7. In any atmospheric condition. 


HORIZONTAL WORM REDUCTION UNIT (FIG. L) 


1. For high-ratio, horizontal, direct connection. 

2. For right-angle direct connection. 

3. For the direct driving of high-torque, horizontal shafts of 
kilns, reaction and pressure vessels and agitation of mixers. 

4. Where extremely slow speed and smoothness of operation 
is essential. 

5. Any practical power requirement and up to 100 to 1 in 
single reduction and 10,000 to 1 in compound or double re- 
duction. 

6. Not where shock exists. 

7. In any atmospheric condition. 


SPUR GEAR REDUCTION UNIT (FIG. M) 


. For high-ratio, horizontal or right-angle driving. 

. For high-ratio, straight-line, direct connection. 

For the direct connection of head- or line-shafting. 
Power capacities are relative to ratios. 

Possible ratios up to 500 to 1. 

Not where shock exists. 

In any atmospheric condition. 

. Not where very smooth, slow-speed operation is essential. 


eSsauranw~ 


HERRINGBONE REDUCTION UNIT (FIG. N) 


1. For high- or moderate-ratio direct connection with shafts 
in line or paraliel. 

2. Where high-power shock loads exist. 

3. Where space is limited and shafts in parallel are necessary. 

4. Where high input speed to driven unit is required. 

5. Where velocity-ratio increase is necessary. 

6. Where overhung loads are necessary. 

7. Where high-starting-torque loads exist. 

8. In any atmospheric condition. 

> smoothness of operation is essential at moderate 
speeds. 

10. Particularly adaptable for high powers. 


VERTICAL MOTORIZED REDUCTION UNIT (FIG. O) 


1, For moderate- and high-ratio, vertical, direct connection. 

2. Where it is of advantage to have motor integral with 
reduction gear. 

38. For the direct driving of moderate-torque, vertical shafts 
of reaction and pressure vessels, agitation and mixing tanks 
and all manner of vertical driving. 

4. Used for down drive only and with ample headroom. 

5. Power capacities, fractional to 75 hp., ratios to 130 to 1. 

6. Not where shock exists. 

7. In any atmospheric condition when equipped with proper 
type motor. 

8. Direct driving of portable, vertical mixing vessels. 

9. Vertical driving where the ultimate of safety is required. 

10. Can be equipped with any type of motor. 


HORIZONTAL MOTORIZED REDUCTION UNIT (FIG. P) 


1. For moderate- and high-ratio, horizontal, direct con- 
nection, 

2. Where it is of advantage to have motor integral with 
reduction gear. 

3. Where moderate overhung loads are necessary. 

4. For the direct driving of moderate-torque, horizontal shafts 
of reaction and pressure vessels, agitation and mixing tanks 
and all manner of horizontal driving. 

5. Where compactness is essential. 

6. Can be direct coupled, chain or gear connected to the 
driven unit. 


7. Horizontal driving where maximum safety is required. 
8. In any atmospheric condition when equipped with proper 
type motor. 

9. Can be equipped with any type of motor. 


m < one capacities, fractional to 75 hp., with ratios up to 
: o 1, 


NON-INTEGRAL MOTORIZED REDUCTION UNIT (FIG. Q) 


po an moderate- and high-ratio, horizontal, direct con- 
nection, 

2. Where it is a disadvantage to have motor integral with 
reduction gear. 

3. Where there is a possibility of motor trouble. 
- Where it is not possible to carry a spare, integral, motor- 
ized reducer. 
- Service similar to that of the integral motorized unit. 
. Requires flexible coupling between motor and reducer. 
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the chemical industry is fundamentally caused by (1) 
incorrect selection of system, (2) incorrect selection of 
method, (3) incorrect arrangement of the method se- 
lected, (4) incorrect selection of the accessories of the 
method, (5) failure to anticipate wear, and (6) careless- 
ness in the maintenance and lubrication of the equipment 
involved. Selection of “System” is of primary impor- 
tance, since the losses from the method and its acces- 
sories are generally the ultimate effect and not the real 
cause of the difficulty. 


Choice of System and Method 


Modern methods for both the flexible and the rigid 
systems of mechanical power transmission are illustrated 
and delimited in Table I on the preceding two pages. All 
of these have their special fields of application, on which 
account, whenever possible and in the interest of eco- 
nomic results, the system and the method of the system 
should be selected by a specialist in this branch of engi- 
neering. 

Approximate fields of use of equipment given by 
the tabulations accompanying the views are taken from 
the manuscript of a new handbook on mechanical power 
transmission now in preparation by William Staniar for 
early publication by the McGraw-Hill Book Co. Neces- 
sarily, these brief tabulations cannot give specific rules 
for the final selection of the best method for each pos- 
sible application ; they are meant to be merely guides in 
the absence of a mechanical power specialist. It is econ- 
omy to seek the advice of an engineer of this character 
before a definite decision, selection and purchase are 
made. 


Group vs. Individual Drive 


In choosing between group and individual driving in 
the chemical industry, the governing factors are arrange- 
ment of apparatus, power requirements, character of load 
and atmospheric conditions. Group driving by either 
belting or chain is particularly economical from a power, 
maintenance and first cost standpoint if (1) the driven 
equipment, such as mixers, agitation vessels, pumps, etc., 
can be arranged in batteries either in line or in parallel ; 
(2) the running load of each unit does not exceed 5 or 
6 hp.; (3) the starting torque of each unit is normal; 
and (4) the belting and other transmission appurte- 
nances are capable of resisting for long periods a delete- 
rious atmosphere. When the driven equipment requires 
scattered arrangement, higher individual power than 5 
or 6 hp., high starting torque, and the atmosphere is 


charged with excessive abrasive dust, corrosive acid 
fumes, etc., the group driving method should not be con- 
sidered. 

Whether to use belting or chain as power distributors 
from the group line-shaft should be determined by three 
factors: (1) Use chain when the speed and load require 
belting over 8 in. wide, since belting beyond this width 
is difficult to shift; (2) use chain when the starting 
torque is above normal, since excessive starting slippage 
causes premature destruction of all belting types; (3) 
use chain when atmospheric conditions are severe, since 
dust- and fume-tight, self-lubricating enclosure is pos- 
sible. 


Chain and Belted Group Drives 


Group driving arrangements using both belt and chain 
as power distributors from a line-shaft are illustrated in 
Fig. 1. The method employed for driving the line-shaft 
from the motor can be either belt, chain, V-rope, pivoted 
motor belted or direct by reduction gear unit, the selec- 
tion depending upon available space and atmospheric 
conditions. 

First cost difference of an installation of this char- 
acter favors the belting method by 28 per cent, based on 
the use of 4-in. regular-weight, combination-tannage 
leather belting, tight and loose pulleys controlled, and 
l-in. pitch, finished-steel, roller chain (not enclosed), 
controlled by split, friction clutches. Group driving is 
power economy in that motorization can be based on the 
sum of the driven equipment running loads plus line- 
shaft friction, whereas individual motorization must be 
based on the starting loads of the equipment. Direct 
motorization tends to affect power factor disadvan- 
tageously, since the individual motor generally operates 
below its rated capacity. 

Regardless of modern methods for direct connection, 
belting as a power transmitter is still an industrial ne- 
cessity. In the chemical industry belting is subjected to 
the severest of atmospheric conditions and it is an econ- 
omy to select a type that is capable of resisting such 
conditions for the longest period. Acid spillage and acid 
fumes in combination with steam and moisture, abrasive 
dusts, mineral oil and temperatures above normal will 
eventually destroy any type of belting. The effect of a 
mixture of sulphuric and nitric acid fumes on a friction- 
surface rubber belt is shown by Figs. 3a and 3b. The 
destructive action of abrasive dust to belting and its 
effect on the metallic belt fastener are illustrated by 
Fig. 3c. 

Attention to the resistant qualities of the various 


Table 1l—Selection of Belting Type on Basis of Atmospheric Conditions 


Belting Acid Acid 
Type Spillage Fumes 
Non-waterproof oak leather.................. No No 
GE Io ccc cccteuesccccscesse No No 
Mineral retanned leather.................... No Yes 
Combination tan i tiv<t>scbghwees No No 
RO, cs cecnndaceteeceeseces No No 
Rubber-covered frictioned duck..... . hae No Yes 
SG coccccccscecces . No a. 
: ight 
Solid-woven cotton. . Band Yeo } 
. Slight | 
Camels hair... wees { Yu} Je 
ight ) 
Balata...... No { — 
Weeden No Yes 


Steam Temperatures Temperatures 


Abrasive an to to Oil and 
Dusts Moisture 140 Deg. F. 300 Deg. F. Grease Normal 
Yes No No No Yes Yes 
Yes Yes Yes No Yes Yes 
Yes Yes Yes No Yes Yes 
Yes Yes Yes No Yes Yes 
Yes Yes Yes No No Yes 
No Yes Yes No No No 
Yes Yes Yes No Yes Yes 
Yes Yes Yes No Yes Yes 
Yes Yes Yes Yes Yes Yes 
Yes Yes No No Yes Yes 
Yes Yes Yes Yes No Yes 








From a mechanical power transmission handbook in preparation by William Staniar for the McGraw-Hill Book Co. 
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belting substances will materially extend the life of belt- 
ing and tacilitate its performance when operating under 
chemical conditions. Table II will assist in the selection 
of the best belting type in a given case. 

In view of a similarity of application for certain me- 
chanical power methods of both the flexible and the rigid 
systems, as indicated in Table I, proper selection is fre- 
quently difficult. Parallel situations of this character 
can be simplified by a consideration of the following 
generalizations : 


1. High Starting Torque—Injurious to any transmission 
method unless relieved electrically or by a suitable mechanical 
device interposed between power and load. 

2. Low or Moderate Starting Torque—Controllable by friction 
clutch or tight and loose pulleys. Any method of either the 
flexible or the rigid system is suitable for this condition. 

3. Power Requirements—Fundamental basis for decision be- 
tween group drive and direct connection, unless only one or two 
driven units are involved and the required ratios are high. 

4. Intermittent or Steady Load—Methods of the flexible sys- 
tem are more adaptable to intermittent or fluctuating loads, while 
those of the rigid system are more suitable to steady loads. 

5. Frequent Starting and Stopping—Injurious to methods of 
the rigid system if high torque is involved and the power is high. 
Methods of the flexible system are more capable of absorbing 
such shocks. For the group system, the friction clutch is the 
most economical control for this condition. 

6. “Across-the-Line” or Compensator Start Motors—Starting 
torque should control this selection. 

7. Type of Motor—‘“Slip-ring” for high starting torque, unless 
the torque is absorbed by a suitable mechanical device. “High 
starting torque” for moderate torque loads. “Standard squirrel 
cage” for high torque when connected to load through a me- 
chanical high-torque device and for all low-torque driving. 

8. Dust, Corrosive Fumes, Flammable Vapors—Dust of the 
abrasive type and corrosive acid fumes are injurious to any 
method of transmission and, therefore, methods capable of perfect 
enclosure should be used. Where flammable vapors exist, the 
hazard of static electricity and frictional heat must be considered. 

9. Spillage of Corrosive Acids—Group drive by belting should 
not be considered. Group drive by chain should have the chains 
totally enclosed. All methods of flexible and rigid systems 
should be totally enclosed. 

10. Lubrication—All methods of the flexible and the rigid sys- 
tems, with the exception of belting, V-rope, and pivoted motor 
installations, require periodic lubrication. The lubricant should 
be of the correct type for the service and the method of applica- 
tion such that it is accessible and capable of furnishing the cor- 
rect amount of lubricant at the right place at the right time. 


Table 111—Comparison of First Cost and Efficiency 
of Direct-Connection Power Transmission Methods 


Flexible System 
(Basis: 25-hp., 1,800-r.p.m. motor, ratio 3:1, 36-in. diameter) 


First Effi- 
Cost. ciency, 
Method Dollars Per Cent Remarks 
Silent chain 92 97to98 Includes oil-retaining~ and 
dust-proof casing. 
V-rope 86 88to9%4 Includes both sheaves. 
Pivoted motor 10! 9%6to98 Includes base, mineral re- 


tanned endless leather belt 
and both pulleys. 


Rigid System 
(Basis: 25-hp., 900-r.p.m. motor, ratio 40:1) 


Vertical worm reduction unit, 750 80 Eff. = 100— } ratio. 
heavy duty 
Horizontal worm reduction 750 80 Eff. = 100— ratio. 
unit. heavy duty 
fupto 16:1, 88% 
Spur gear reduction unit 425 84 Eff.{ 17 to 40:1, 84% 
| 41 to 150:1, 78% 
Herringbone reduction unit 560 95 Single reduction, 97% 
Double reduction, 95% 
Vertical motorized reductionunit 1,150 96 Planetary type, helical type: 
ncluding standard, open-type, Single reduction, 97% 
sjuirrel-cage motor Double reduction, 95% 
Horizontal motorized reduction 1,000 96 Planetary type, helical type: 
unit including standard, open- Single reduction, 97% 
type, squirrel-cage motor Double reduction, 95% 
Non-integral motorized hori- .... 96 Usually made with helical 


zontal reduction unit; not 


gears, motor is compactly 
luding motor 


flexible coupled to reduction 
unit. 





’m & mechanical power transmission handbook in preparation by William 
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11. Maintenance and Accessibility—Maintenance of power 
transmission equipment is a direct charge against profits. The 
proper selection of the drive method governs this factor. Inac- 
cessibility of power equipment increases maintenance costs, since 
lubrication and inspection neglect may occur. 

12. Depreciation—This factor should be considered in the selec- 
tion of the transmission method, since the efficient lives of various 
methods differ. Transmission equipment, like all other chemical 
equipment, requires a depreciation write-off each year and this 
write-off is a charge against profits. 

13. Efficiencies—From a power standpoint efficiency is an im- 
portant factor in power transmission method selection. It is the 
relation of the power input to the power output of the method 
involved. Regardless of whether power is bought or generated 
the cost of the original power is definite; therefore, it is obvious 
that power costs can be reduced by using a transmission method 
possessing the highest efficiency for the service requirements. 

14. First Cost—This should not directly govern selection, but 
it should be considered when the general characteristics of the 
various methods parallel each other. 
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Fig. 4—Comparison of existing and proposed mixer drives. 


Today, the initial design of a new plant tends to force 
the chemical industry to consider modern mechanical 
power methods. Modern chemical equipment demands 
modern driving. It is in existing plants, periodically ex- 
panded, that mechanical transmission losses are per- 
petuated. A detailed plant analysis of this situation 
usually reveals sufficient saving in power consumption 
and maintenance costs to justify the removal of obsolete 
driving methods and their replacement with modern 
equipment. As an actual specific instance, a recent me- 
chanical power transmission study of a medium-sized 
chemical plant resulted in an actual saving of $4,000 in 
power and maintenance costs by an expenditure of 
$8,200—a return on the investment of 49 per cent. In 
addition, the mechanical transmission efficiency of the 
plant was increased from 79 to 90 per cent. 

An individual case of this particular study is shown 
by Fig. 4. Two 15-hp., horizontal, high-starting-torque 
mixers were driven by the group method from a 30-hp. 
motor, with belting, pulleys, bearings and shafting of 
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large proportions. The control was by tight and loose 
pulleys and, owing to the high starting load, the life of 
the 10-in. rubber belting was short. In addition, bearing 
and loose-pulley maintenance was excessive. This in- 
stallation was modernized by the use of the two 15-hp., 
horizontal, motorized reduction units equipped with 
standard squirrel-cage induction motors direct connected 
to the pinion shaft of the mixers through a centrifugal, 
high-starting-torque coupling. This coupling device per- 
mits the motor to reach full speed before acceleration of 
the mixer occurs. The estimated annual savings, based 
on the elimination of the shafting and bearing friction 
load and a subsequent reduction of maintenance costs, 
were $325 on an expenditure of $910—a return on the 
investment of 36 per cent. Cases of this character are 
not isolated. They exist throughout the chemical indus- 
try and are fertile fields for internal profits. 


Avoiding Trouble With Heavy Equipment 


Fundamentally, if the choice between the “flexible”’ or 
“rigid” systems of mechanical transmission is incorrect 
in any case, high power and maintenance are inevitable. 
This is particularly true in the initial design of a plant, 
since future production, power consumption and mainte- 
nance costs are dependent on this basic selection. Re- 
gardless of the system employed, it is never finished 
business. It is machinery and, therefore, must be period- 
ically inspected and adjusted and should not be abused. 
Large equipment of the chemical industry, such as ball 
mills, grinders and crushers, develops continuous vibra- 
tion and shock which is responsible for numerous fail- 
ures of methods of the rigid system when employed to 
drive such apparatus. Methods of the rigid system 
retain vibrations and shock of this character to their 
destruction, whereas methods the flexible system, 
individually or in combination with methods of the rigid 
system, are capable of absorbing and dissipating these 
harmful conditions. 

An actual case may be cited wherein the application 
of a rigid, speed-reducing power connection to a 250-hp. 
ball mill caused shutdowns, power losses, continuous 
maintenance and finally almost total destruction of the 
entire driving mechanism. Large ball mills are generally 
constructed and driven, as shown by 
Fig. 5. The ring gear and pinion are 
of the wide-face, herringbone type 
with the pinion shaft direct, flexible- 
coupled, usually, to a slip-ring motor 
operating at speeds from 350 to 400 
r.p.m. This figure is representative 
of a direct, flexible-coupled installa- 
tion which depends on the wide-face, 
high-ratio herringbone’ gears to 
smooth out the vibrations. 

The mill in question was of similar 
size, but equipped with a compara- 
tively narrow-face, spur ring gear and 
pinion. The pinion shaft operated at 
185 r.p.m. The motor speed was 500 
r.p.m. To reduce from the motor 
speed to that of the pinion shaft, a 
herringbone reduction gear unit was 
installed. This resulted in what might 
be termed a vibration” 


of 


“collision of 





Fig. 5—Herringbone bali mill drive 








which was absorbed, but could not be dissipated owing to 


the rigidity of the driving mechanism. It was, therefore, 
evident that a flexible power transmitting medium was 
necessary between the motor and the pinion shaft. To 
change from spur to herringbone ring gears and to 
couple directly to the 500 r.p.m. motor was not practicable. 
The difficulties were successfully overcome by the installa- 
tion of a 400-hp. silent chain drive, enclosed in a dust-tight, 
oil-retaining steel casing, as shown in Fig. 2. The driving 
shaft and sprocket were supported between two large 
anti-friction pillow blocks. The shaft was flexible 
coupled to the motor. A special welded steel base plate, 
designed to permit chain center adjustment, was em- 
ployed to support the motor and complete driving shaft. 
The vibrations and shocks generated by the ball mill and 
further exaggerated by the large-pitch spur gears were 
absorbed and dissipated satisfactorily by the flexible chain 
connection. 

This particular ball mill operation is a striking example 
of the necessity of employing dust-proof mechanical 
transmission accessories. The nature of the material 
being ground resulted in an atmosphere charged with 
large quantities of highly abrasive dust—a type of dust, 
which when mixed with mineral oil, forms a perfect lap- 
ping compound. The spur ring gear and pinion, and also 
the tapered roller bearings of the original herringbone 
reduction gear of this installation, were badly worn 
owing to the lapping action of this compound. There- 
fore, in the new driving method, it was imperative that 
the chain and anti-friction pillow blocks be protected 
from similar premature wear. Available equipment, such 
as dust-proof steel chain casings, piston-ring-sealed ball 
and roller bearing pillow blocks and the pressure system 
of lubrication for the ring gear and pinion made this 
possible. 

Mechanical power transmission is not the reiativel) 
simple problem that confronted our forefathers. Not 
only have the different applications multiplied during 
the present generation, but the facilities available for 
use in the various specific problems are much greater 
than they were even ten years ago. There is still much 
to learn about the optimum application of present trans- 
mission devices to existing specific problems, but even 
present knowledge and present facilities are not being 
utilized to the extent they should be. 
It clearly devolves upon the executives 
of chemical manufacturing and other 
industrial plants to promote mechani- 
cal power surveys of their respective 
plants and to secure the recommenda 
tions of engineers who are trained in 
this branch of engineering. All 
changes and modifications made 
should be actively observed to deter 
mine whether the estimated savings 
in power and maintenance costs have 
or have not been made. 

Proper transmission devices and 
methods are certainly now availabl 
for almost every conceivable prob 
lem.. High maintenance and repai! 
costs today are not only inexcusable 
but are offenses against managemen! 
and operation that should not be co 
doned. 
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By B. A. ROGERS 


Bureau of Standards 
Washington, D.C. 


Silver 


May Answer 





Claimed to be the largest ever used, this sheet of 

fine silver, used by a chemical producer for fabricat- 

ing into equipment, measured 5 ft. wide and nearly 
20 ft. long, with a thickness of 1/16 in. 


Your Corrosion Problem 


A SURVEY of the existing and potential industrial 
uses of silver has indicated possibilities of wider 
applications of silver or silver-lined equipment in the 
chemical manufacturing and food packing industries. This 
survey has been carried on as a portion of the work of 
a research associateship established at the National Bureau 
of Standards by a representative group of American silver 
producers. A brief report indicating some of the existing 
and possible applications of silver in the chemical indus- 
tries has already been published (Chem. & Met., Oct. 
1934, p. 545). The present discussion will include the 
properties of silver which are of significance in the use 
of the metal as a material for construction of equipment, 
the types of construction available for such equipment, 
ind the methods of joining silver or composite silver and 

base-metal parts. 
Some of the earlier fabrication of silver equipment for 
industrial use was probably done by craftsmen in the 
silverware industry. At least, this appears to have been 
the case in England and on the Continent. In some in- 
tances, this practice has continued to the present day. In 
he United States, however, a very large proportion of 
he silver chemical equipment has been made either by 
lants which are principally engaged in the fabrication 
{ copper or in the shops of the chemical manufacturers. 


Silver has the highest electrical and thermal conductivity 
of any metal. The electrical conductivity of “pure silver” 
fluctuates several per cent depending on the degree of 
cold working of the specimens and the conditions of an- 
nealing. The resistivity of well annealed silver of high 
purity is probably close to 1.59 microhm/cm., at 20 deg. C. 
A commonly accepted value for the thermal conductivity 
at room temperature is 1.00 cal./sec./deg. C/cm.*/cm. 
The electrical and the thermal conductivity of silver ex- 
ceed the corresponding values for copper by approximately 
7 per cent. 

Combined with its high thermal conductivity, silver has 
the relatively low specific heat of 0.056 cal./gram/deg. C., 
so that the entire mass of a piece of silver is subject to 
rapid changes of temperature under the action of external 
thermal influences. The linear coefficient of thermal ex- 
pansion is approximately 19x10 per degree C. 

The most conspicuous mechanical properties of silver 
are its softness and ductility in the annealed condition. 
Coupled with these are a relatively low yield strength and 
low ultimate tensile strength even when compared with 
copper and its alloys. Silver is well adapted to fabricating 
operations such as spinning, stamping, drawing, and the 
like. The temperature of recrystallization is commonly 
stated to be 200 deg. C. (400 deg. F.) but, as would be 
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Steam jacketed kettles with a silver lining Ye in. thick. Three types of linings are in use: 
(1) those which are fitted in without being permanently attached to outer walls, (2) the 





electro-deposited and (3) the duplex metal walls 


expected, the exact point depends a great deal upon the 
previous history of the material. As will be seen in 
Table I, 30 minutes heating at 400 deg. F. produces 
marked softening in sheets which have been reduced 50 
per cent in thickness by cold rolling since the previous 
annealing treatment. With longer annealing periods, 
changes of properties may appear after heating at or below 
the boiling point of water. 

Che metal is readily soldered with either soft solder or 
silver solder and may also be joined by autogenous gas 
welding without particular difficulty. Such work un- 
avoidably produces softening of the metal adjacent to the 
seam but the metal so affected may be strengthened by 
hammering. 

Sterling and coin silver, containing 7.5 and 10 per cent 
copper, respectively, are seldom used for chemical equip- 
ment because their resistance to corrosion is inferior to 
that of fine silver (999 fine). Their strength is, how 
ever, considerably greater than that of pure or fine silver 
and they are generally amenable to the same treatment 
as the pure metal. 

he simplest and most common type of silver equip 
ment is made entirely of silver. Stills for the production 
of high grade acetic acid, and tanks for fusing alkalis are 
examples of this class. Such apparatus, generally termed 
“fine silver” equipment, is usually built up from com- 
paratively simple forms such as sheets and tubes and its 
design is to a certain extent dependent upon the sizes of 
stock available. Silver sheets are made in a wide variety 
of lengths, widths, and gages. An example of the large 
size that is obtainable is illustrated; the sheet is 0.064 in. 
thick, 60 in. wide, and nearly 20 ft. long. Tubing may 
also be had in many sizes and lengths. If not too long 
a section is desired, tubing up to 20 in. in diameter can 
be drawn without difficulty. If necessary, even these sizes 
can be exceeded . 

Che fine silver type of construction has two distinct 
advantages; first, the material is easily fabricated; and 





second there is no problem arising from the presence of 
a base metal at the joints, although, as discussed later, 
where solder is employed, consideration must be given 
to the possibility of contamination of the products and 
also of corrosion of the joint. As the quantity of silver 
required in this kind of equipment may be considerable, 
objection is sometimes made to the tie-up of capital in- 
volved. From the purely engineering point of view, its 
principal drawbacks are its low tensile strength and low 
annealing temperature. If the manufacturing process 
demands working in a vacuum or at a considerable pres- 
sure, and especially if the apparatus is of considerable size 
and is operated at an elevated temperature, fine silver 
construction is at a serious disadvantage. In such a case 
some type of silver-lined equipment may be used. 

Three different kinds of linings will be considered. 
These are: (1) linings which are fitted in without being 
permanently attached to the outer wall, (2) electro- 
deposited linings, and (3) duplex metal walls. 

Fitted-in linings are made of sheet or tube stock and 
are built to fit snugly inside a shell of base metal. The 
final fitting is usually accomplished by hammering, al- 
though hydrostatic pressure may be used. This type of 
construction is applicable to equipment such as an auto- 
clave in which a considerable pressure is maintained. In 
apparatus which operates at an elevated temperature and 
under a vacuum, the tendency of the lining to collapse 
must be taken care of by increasing its thickness or by 
some other method. Linings of this type have relatively 
inferior heat transmission on account of the interface be 
tween the lining and the shell. However, one decided 
advantage is the easy reclamation of the silver when the 
apparatus becomes obsolete or worn out. It is convenient 
to include in this class apparatus in which a silver sheet 
forms the inner wall and a base metal shell the outer wall 
of water-jacketed pieces. 

Electroplating would appear offhand to be a simple and 
inexpensive method of lining vessels, or in general of 
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providing a silver surface of any sort. The plating char- 
acteristics of silver are excellent and with proper care good 
results can be obtained on surprisingly large pieces. How- 
ever, if the coating must have a considerable thickness 
and, at the same time, a fine-grained, impervious struc- 
ture, it is essential that the process of deposition be stopped 
at intervals and the surface be thoroughly burnished be- 
fore the deposition is continued. 

Use of a duplex or bimetallic sheet, in which a layer 
of silver is applied to a layer of base metal and the com- 
posite fabricated as a unit, has been confined to a few 
relatively small pieces of equipment. However, much 
interest has been shown in the possibility of constructing 
large apparatus out of duplex sheet and considerable de- 
velopment work is being carried on. The method of 





Fine silver kettles and coils used for 


evaporating purposes in a chemical 


plant 


fabrication is similar to that used in making the old 
Sheffield plate and the small plater’s bars for the manu- 
facture of filled jewelry. The manufacture of sheet ma- 
terial may be carried out by attaching a slab of silver 
to a slab of copper or other base metal by silver soldering 
or some other method and rolling the composite bar to the 
desired thickness. The ratio of the thickness of silver 
to the thickness of base metal can be varied as desired 
and practically any total thickness of sheet may be used, 
except that the silver layer should have a minimum thick- 
ness of at least several thousandths of an inch to insure 
protection against flaws or imperfections caused by roll- 
ing. Duplex sheets of silver with copper, brass, nickel, 
nickel-silver, steel, stainless steel, and other metals have 
been made. Such sheets can be stamped, spun, drawn, 
and handled generally in the same way as simple sheets 
but the method of working them will depe end largely upon 
the characteristics of the base metal. 

Both electrodeposited material and duplex metal are 
superior to fitted-in linings with respect to heat trans- 
mission. However, they present a more difficult problem 
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in the reclamation of silver after 
completed its useful life. 

Joints in fine silver equipment may be made by solder- 
ing with silver solder. If the contamination which may 
result from the small area of exposed solder is not of any 
consequence, it is most convenient to use a simple lap or 
butt joint, or possibly a joint of the band saw type in 
which both sheets are tapered at the edge so that tne thick- 
ness of the finished joint does not exceed that of the sheet. 
The exposure of solder in such a joint may be diminished 
by undercutting and peening. A better method is to em- 
ploy a lock-seam joint much like that used on the side 
of an ordinary tin can. If the soldering is well done and 
the seam properly crimped, the exposure of solder is only 
very slight. 

Very satisfactory joints from which there is no possi- 
bility of contamination can be made by autogenous gas 
welding. This requires a skilled operator, but the method 
is used successfully by a number of companies. In joining 
thin material it is advantageous that a narrow strip be 
turned up along the edge of each sheet to furnish more 
metal for the weld. For heavier sections, a rod of silver 
may be used to furnish additional metal and the welding 
carried out in the usual way. It is difficult to make autog- 
enous welds in sheets less than y's in. thick. Although 
much welding of silver is done satisfactorily without a 
flux, a mixture of equal parts of borax and boric acid 
ina 1:1 solution of water and ethyl alcohol has been recom- 
mended. The welding flame should be neutral. Tack- 
welding of the pieces to be joined is generally helpful. 
On account of the high conductivity of silver, preheating 
of the region to be welded is also frequently beneficial. 

Still another method of joining, which is particularly 
applicable to tubes and large circular sections, is the flange 
joint. The ends of the tubes are flared out and their 
inner surfaces brought together and held in position by 
collars which are bolted together. 

All of the methods described are applicable to fine silver 
apparatus and, in general, to fitted linings. Both soldering 
and flanging may be used for electrodeposited and duplex 
metal. When two metals are present welding becomes 
more complex. 

Cast silver equipment is not used in quantity. Both 
globe and stop-cock type valves have been made in which 
cast silver is employed. In the case of the globe valve, the 
barrel and nuts were cast, while the other parts, including 
the removable seat, were made from bar stock. No great 
difficulty attends the machining of either cast or worked 
silver and satisfactory threads can be cut. 


the equipment has 





Table 1—Effect of Annealing Treatments on the Properties of 
0.032 In. Gage Fine Silver Reduced 50 Per Cent in Thickness 
Compared With Previous Anneal* 


Rockwell 


Sclero- Number Yield Tensile Elonga- 
Temp. of scope ,y-in. Ball Depth. Test—~ sos va Strength, tion 
30-Min. Read- 60 Kg. Pressure, b./ Lb./ 2 In. 
Anneal ing Loac sete. Sq.In. J 
Asrolled.. 27 91.0 “ 44,300 © 54,300 2.4 
200°F... 27 91.0 0.140 >, ‘senie). (akan ss 
400° F... 1 49.0 0.301 1,000 16,000 26,500 43.7 
600° F... 9 39.0 0. 328 1,000 13,200 25,000 51.6 
800° F... 8 33.0 0.332 1,000 11,500 25,000 51.5 
1,000° F... 7 30.0 0. 330 950 10,600 24,100 50.8 
1,200° F... 6 1.5 0.331 1,000 7,900 22,900 53.9 
1,400°F... 6 9.8 0.327 1,000 7,800 22,500 48.4 


1From data furnished b 
“Yield strength values 
out of gage marks 


Handy and Harman, Bridgeport, Conn. 
termined by noting when dividers set for 2 in. pulled 
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SPRAY DRYING 
Insecticides and Alllied 


By EDWIN C. ALFORD 
Chemical Engineer 
Westwell Chemical Company 
Whittier, California 


Te PLANT of the Westwell Chemical Co. at 
Whittier, Calif., is built around a particular piece of 
machinery, a spray dryer, peculiarly adapted to the 
production of finely powdered chemical products such 
as are used for insecticides and dusts. 

On account of the corrosive nature of the solutions 
and chemicals used, and the heavy mud to handle, special 
care had to be taken in building the unit and in design 
of equipment. Avoidance of industrial hazards due to 
poisoning was also an important factor. Many of the 
raw materials for insecticide chemicals such as copper 
sulphate, zinc sulphate, arsenic, and soluble sulphur 
solutions are both corrosive and poisonous. 

Most of the insecticide chemicals such as copper bor- 
deaux, copper carbonate, zinc compounds, and paris 
green are precipitates which have to be washed to remove 
objectionable salts. Their production includes the dis- 
solving of various raw materials, precipitation of the 
product in a finely divided form, filtering and washing 
the precipitate, and subsequent drying and grinding. This 


Temperature charts for spray dryer 
Right: Inlet temperature 
Left: Outlet temperature 


wet 
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involves the handling of large tonnages of raw materials 
together with great quantities of water, and of sludges 
or muds at various stages of the operation. 

The precipitating tanks are approximately 10 ft. high 
by 7 ft. in diameter, of extra heavy wood construction, 
and arranged in batteries as shown in the accompanying 
illustration. They are equipped with wood agitators of 
the turbine type, with overhead unit drive, and have 
baffles to insure thorough and rapid mixing. An upward 
circulation keeps the material in suspension and pre- 
vents any settling of the suspended particles. Large 
capacity centrifugal pumps are also used to assure rapid 
circulation and thorough mixing of batches. 

The operating platform is about 8 ft. above the floor, 
to permit easy feeding of raw materials and to facilitate 
testing. A single charge in one tank requires approxi- 
mately 2,500 gal. of solution, and a finished batch is 
about 6,000 Ib. Raw materials are taken to this over- 
head platform by hydraulic elevator to which and from 
which the barrels or sacks are handled on trucks. 

Solutions of stock raw materials are made up in 
batches, percentage determined by analysis, and the cor- 
rect quantity withdrawn from the stock tanks by Duriron 
pumps. Where these solutions have to be filtered before 
use, this is done in corrosion-resisting plate-and-frame 
(wood and lead) presses. As all tanks are calibrated 
and the concentration of the stock solutions is known, 
the quantities used are measured by volume and no 
weighing of batches is required. 

The pumps used for handling solutions and muds are 
of the open-impeller type, directly connected to electric 
motors, and operated by remote control with the actu- 
ating pushbuttons at convenient locations. They are 
constructed of corrosion resistant materials such as 
Duriron, hard lead, or bronze. 

All outlet connections to the various tanks are located 
on both sides of the center alley underneath the operat- 
ing platform, and consist of hard lead or bronze fitted 
with diaphragm type valves near the edge, and tanks are 
tilted slightly to give complete drainage. No metal 
piping, outside of the tank connections, which are of a 
special alloy as stated in the foregoing, and the water 
lines, is used in this plant. 

All transfer of liquids is done in high-grade, multi- 
ply rubber hose with special bronze unions which are 
interchangeable with all tank, filter, and pump connec- 
tions so that any putnp can be connected to any tank or 
filter. 
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Chemicals 


By arranging the battery of tanks 
with all outlets to the center alley, 
and by placing the batteries of pumps 
on the opposite sides of the tanks 
where they are protected from splash- 
ing or drips, short lengths of hose are 
sufficient in most cases to reach any 
tank, pump, or filter. Open-impeller 
pumps are used because they will han- 
dle sludges and muds satisfactorily 
and are easy to clean. Most of the 
pumps are 14 in. in size with single- 
stage capacities up to 100 gal. per min- 
ute against 35 ft. heads. In cases 
where higher heads or greater pres- 
sures are desired, for instance in filtra- 
tion work, multi-stage pumps giving 
as high as 75 lb. operating pressure 
are used. All pumps are of such de- 
sign that they can quickly be taken apart for cleaning. 

In manufacturing a typical product, involving precipi- 
tation, filtration, and washing, the purified material is 
obtained as a filter cake which is ready to be dried. As 
a spray dryer must be fed by a pump and therefore can- 
not handle such heavy material, these filter cakes must 
be repulped before they can be fed into the dryer, to give 
a smooth, free-flowing sludge of the proper consistency. 
The sludge, ready for drying, is stored in the dryer feed 
tanks and delivered directly from those tanks by means 
of a centrifugal pump into feed lines of the spray dryer. 

To give proper feed conditions a constant feed pres- 
sure is maintained against the automatic feed valve to 
the dryer. The Peebles spray dryer is a self-contained 
drying unit, automatically controlled from a central 
switch board with all the air actuated motor controls, 
furnace, and feed controls. 

As the quantity of air passing through the spray dryer 
is constant under operating conditions, the output of the 
dryer and the feed required are determined by the tem- 
perature of the incoming air and the outlet temperature. 
This temperature is predetermined by test to give a suit- 
ible finished product. The furnace of the spray dryer 
burns natural gas and the products of combustion are 
mixed with induced atmospheric air to produce a drying 
medium of the proper temperature. An automatic valve 
yperated from the central switch board controls the tem- 
perature of the air from the furnace. 
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Peebles spray dryer with hot air ducts (below) 


from furnace outside. At the upper left, circulat- 
ting fans, at right, feed pump. Switch board 
and operating panel in left foreground 


As the temperature drop in the dryer is caused by 
the evaporation of moisture, the outlet temperature is 
governed by the rate of feed, other conditions remain- 
ing constant. The feed is controlled by an automatic 
valve actuated by a thermocouple in the outlet duct of 
the dryer. Operating conditions are maintained within 
+ 1 deg. F. and the inlet and outlet temperatures shown 
in the accompanying charts on the opposite page are char- 
acteristic of a normal run. All automatic valves are air 
operated. 

As the material enters the dryer it is fed into a high- 
speed rotary atomizer where it is broken into an ex- 
tremely fine mist which is mixed intimately with the 
drying medium; on account of the peculiar design of 
the drying chamber the particles travel a long distance 
before they reach the outlet duct, although the drying 
chamber is only 8 ft. in diameter. Characteristic inlet 
and outlet temperatures are 1,000 deg. F. and 250 deg. 
F., respectively, a drop of 750 deg. F. Considerable 
grinding effect is obtained in the atomizer, so that the 
final size of the dried particle is smaller than that of the 
precipitated particle fed to the dryer. 

It is remarkable that, even at an outlet temperature of 
250 deg. F., products may be dried which normally 
would be destroyed at this temperature. This is due to 
the fact that a particle remains in the dryer for only an 
infinitesimal length of time, and as temperature effects 
generally are a function of time as well as of tempera- 
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ture, the harmful results are absent or reduced to a mini- 
mum by the short time of exposure. 

Spray dried products are of exceptional quality. 
srilliant color shows absence of oxidation, and the small, 
uniform particle size and peculiar shape produces a 
superior product where fine powders are required, such 
as insecticides for dusting or for wet spraying. 

The electrical control equipment is centralized in the 
main switch board, with the exception of the pushbuttons 
for pump control which are placed at convenient points. 
No efforts have been spared to make the plant as up-to- 
date and efficient as possible. 

A minimum of labor is required in handling the mate- 
rials. Dust from spray-dried products is separated from 
the exhaust air in multiclone dust collectors which dis- 
charge into a pneumatic cooling and 
conveying system from which the 
finished materials is delivered to stor- 
age bins. Finished products are bar- 
reled, bagged, or packaged directly 
from these bins. From the time the 
material reaches the spray dryer feed 
valve until it is removed from the 
final hopper it is not exposed to the 
atmosphere, nor is it even visible ex- 
cept through inspection holes. The 
entire operation, from the time the 
feed enters the dryer until the fin- 
ished, cooled product is deposited in 
the storage bins, is carried out with- 
out any difficulty in less than one 
minute. 

The plant is excellently adapted 
to the production of poisonous mate- 
rials as there is no manual handling 
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Insecticides dusted 
on 
400 times magnifica- 


Bottom: Spray-dried; 
note fineness and uni- 4 a ; 
formity of product a type of package which is much 





of the dried product until is is packaged. As charging 
of filter cake into dryers and grinders has been entirely 
eliminated it is possible to deal with dangerous materials 
with immunity. Packaging hoppers are equipped with 
suction vents discharging into a central clean-up bag 
house through which all exhaust air is filtered before 
it is discharged to the atmosphere. 

The spray dryer and dust collecting equipment have 
manholes at suitable locations to permit easy and thor- 
ough cleaning between runs. 

Due to the high velocity of the air currents through- 
out the entire system very little material is deposited any- 
where until it reaches the storage bins; as it is a light 
fine dust it is easy to remove. 

In addition to the insecticides and insecticide raw mate- 
rials and chemicals, which are pro- 
duced in the spray drying plant, the 
output includes a number of other 
products in which fineness of division, 
fluffiness, and high purity are requi- 
sites, such as metallic stearates and 
other metallic soaps, precipitated car- 
bonates, and the like. These are made 
in separate departments in which a 
number of original types of machines, 
such as classifiers, diffusers, and other 
equipment, are used in their manu- 
facture. 

The building which houses this 
plant is of corrugated iron construc- 
tion, with plenty of windows for light 
and ventilation, on a monolithic con- 
crete floor, which slopes from all 
directions to a central sewer. It is 
easily kept dry and clean with a 
hose and water as the efficient drain- 
age carries everything to the central 
sewer, and as ventilation and sun- 
light are plentiful. All sewage passes 
through a concrete settling tank to 
recover solids before the water goes 
to waste. 
smooth surface; It has been found desirable to ship 
most finished products in wax-lined, 
multi-wall, moisture-proof paper 
Top: Ground bags. Packages are of various sizes 
up to and including 100 lb. per bag, 


tion 


easier to handle, cheaper to pack and 

transport, and more convenient in 

many ways than ordinary boxes or 
v barrels. 

Westwell Chemical Co. is located 
in the heart of the California citrus 
belt. It adjoins the property of the 
Leffingwell Rancho Co. with which 
it is affiliated. Most of the employees 
live in the proximity of the plant, in 
very attractive surroundings, and 


Precipitating tanks labor conditions are therefore excep- 
with central alley for tionally good. Natural gas used for 


discharging fuel is delivered to the plant at 8 Ib. 


pressure. Water of high purity is 
obtained in ample quantity from local 
wells. 


' 
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HEAT TRANSMISSION 


Through Bare and Insulated 
Furnace Walls 


By R. H. HEILMAN 


Senior Industrial Fellow 
Mellon Institute of Industrial Research 
University of Pittsburgh 
Pittsburgh, Pa. 


NLY within recent years have plant engineers 

consented to insulating completely high tempera- 
ture furnaces, such as, for instance, the open-hearth 
steel furnace. The principal objection was based on the 
fear that the insulation would cause the refractory to slag 
and wear down much faster. It was believed that the 
added cost of the more frequent renewal of the brick- 
work and the loss due to shutdowns would more than 
offset the gain from increased fuel economy. 

In the case of furnace crowns or roofs it was felt that 
insulation would not only cause the refractory to slag 
down, but that the greatly increased mean temperature 
would be liable to weaken the brickwork to such an 
extent that the roof would fall in. Indeed, there was 
ample justification for such fears, as there were instances 
where roofs that had been insulated did fall in. These 
few instances naturally had a tremendous influence in 
preventing more attempts at the insulating of roofs in 
general, and it is only recently that really high-tempera- 
ture roofs have been insulated successfully. Many engi- 
neers are still doubtful of the advisability of insulating 
such high-temperature equipment. 

The fact that completely insulated high-temperature 
furnaces are now operating satisfactorily, however, is 
sufficient proof that the insulation of these furnaces is 
practical, particularly when, contrary to former beliefs, 
it has been found that insulation quite often actually 
increases the life of the refractories. 

It is obvious that the success or failure of an insulated 
furnace operating at “furnace temperatures” of, say, 
around 2,950 deg. F., is due mainly to the design and 
application of the insulating materials and to the control 
of the firing. Perhaps the most important item in pre- 
venting breakdown of both refractory and insulation is 
the temperature at the junction of the two materials. 
Too high a temperature at this point will weaken the 
brickwork and at the same time endanger the insulation. 
It is therefore imperative that this temperature be estab- 
lished as accurately as possible and the insulation thick- 
ness be determined, so that the maximum intermediate 
temperature for the given materials will not be exceeded 
either when the furnace is new or when the brickwork 
has eroded away to a fraction of its original thickness. 





Based on paper presented before American Institute of Chem- 
cal Engineers at the Pittsburgh meeting, November 15-17. 
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Fig. 1—Chart for determining heat transfer by 


convection 


The intermediate temperature in the practical case of 
a solid wall depends mainly upon the “furnace tempera- 
ture,” temperature on the hot side of the refractory, 
resistance to heat flow of refractory, resistance of insu- 
lating material, and resistance from outer surface of in- 
sulation to the surrounding air. Infiltration is also often 
of great importance, and positive or negative pressure in 
the furnace is frequently credited with increasing or de- 
creasing wall temperatures. 

Starting with the “furnace temperature” itself, we find 
that this is impossible of correct definition. For instance, 
if the furnace is fired with natural gas, the flame tem- 
perature will in some cases vary as much as 1,400 deg. F., 
as found by Sherman! in an experimental furnace hav- 
ing an inside diameter of 34 ft. and a length of 14 ft. 
from front wall to stack. When this furnace was fired 
with a non-luminous natural-gas flame, the temperature 
gradually dropped from 3,070 deg. F. 1 ft. from the 
burner to 2,500 deg. F. 104 ft. from the burner. Using 
a semi-luminous natural-gas flame, the temperature in- 
creased from 1,700 deg. F. 1 ft. from the burner to 
2,500 deg. F. 64 ft. from the burner, and then decreased 
to 2,400 deg. F. 104 ft. from the burner. With a lumi- 
nous natural-gas flame the temperature increased from 
1,000 deg. F. 1 ft. from the burner to 2,450 deg. F. 104 
ft. from the burner. 

Considerable work has been done on determining true 
flame temperatures. Hottel and Broughton* have evolved 
a method in which a two-color optical pyrometer is used 
to measure true flame temperatures of luminous gas 
flames. This procedure should be of great help, espe- 
cially for the higher temperatures, or highly reducing 
flames, where it is impossible to use a high velocity type 
thermocouple or any of the other thermocouple methods. 
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In designing insulated furnaces, it is imperative that 
the design, as far as the temperature gradient through 
the wall is concerned, should be based on the highest 
temperatures within the furnace, and not on average 


temperatures. It is believed that the greater part of 
the failures has been due to incorrectly calculated tem- 
perature gradients or to the fact that the temperatures 
within the furnace were considerably higher than sus- 
pected. While heat losses may be calculated on average 
temperature conditions, this is not permissible for the 
temperature gradients where portions of the wall are 
subjected to higher than average temperatures. Where 
a furnace already in operation is to be insulated, it is 
advisable to determine, if possible, the maximum tem- 
perature within the furnace. 

In designing a new furnace, however, and when the 
maximum flame temperatures are not known from sim- 
ilar furnaces, it is advisable to calculate the maximum 
flame temperature. Considerable experimental work has 
been conducted by various investigators on the calcula- 
tion and measurement of flame temperature. In the 
United States the investigations of Goodenough and 
Filbeck*® and of Jones, Lewis and Seaman and others* 
are worthy of note. From the results of various re- 
searches it appears that the actual flame temperatures 
range 100 to 200 deg. F. below the calculated figures. 
The difference is attributed to radiation from the flame. 

The temperature drop from the flame to the refractory 
wall or roof will depend upon a great many factors, such 
as flame temperature, type of flame, length and thickness 
of flame, excess air, whether or not the flame is imping- 
ing on the wall, size of furnace in relation to charge and 
to flame, temperature of charge in relation to wall and 
flame temperature, emissivity coefficient of wall surface ; 
wall temperatures will be influenced to some extent by 
the air infiltration. It is therefore impossible to calculate 
accurately the temperature drop from the flame to the 
wall; but from the experimental data obtained it is pos- 
sible to determine approximately this temperature drop 
and to ascertain the relative effect of heat insulation in 
decreasing the temperature drop from flame to wall. 
The calculations are based on the rate of heat transfer 
through the bare and insulated wall and the temperature 
head necessary to supply this heat to the wall by radiation 
and convection from the flame. 

To determine the temperature gradient through a wall, 
it is therefore necessary to know the rate of heat flow 
from the maximum flame temperature to the surround- 


Table |—Comparison of Absorption Coefficients K, for Various 
Flames 


2,600,000 to 3,000,000 B.t.u. per Hr. 
Depth of Flame, 35 In.) 


(Heat Input Excess Air, 0 Per Cent. 


Distance 
From Pulverized Non-Luminous Semi-Luminous Luminous 
Burner, Hocking Coal Natural Gas Natural Gas Natural Gas 
Ft. pF kK pF K pF K pF K 
0.5 0.63 0.0249 0.17 0.0053 0.19 0.0060 0.72 0.0366 
3.5 0.47 0.0159 0.19 0.0053 0.21 0.0067 0.44 0.0222 
7.5 0.42 0.0136 0.21 0.0067 0.31 0.0106 0.69 0.0344 
1.5 0.43 0.0141 0.21 0.0067 0.26 0.0085 0.68 0.0325 


Table 11—Calculated Emissivity of Pulverized Illinois Coal Flame 


Distance 
From 
Burner ————_—_——-Depth of Flame, In.—— ——-~ 
Ft K 35 60 120 180 240 
0.5 0.036 0.72 0.88 0.99 1.00 1.00 
3.5 0.026 0.60 0.79 0.%6 0.99 1.00 
7.5 0.016 0.44 0.62 0.85 0.94 0.98 
1.5 0.015 0.41 0.59 0.83 0.93 0.97 
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Fig. 2—Emissivity of paints and refractories 


3 and 4—Thermal conductivities for various 
insulating materials 


Figs. 


ing walls by convection and radiation, the emissivity of 
the wall, the conductivity of the refractory and of the 
insulation, and the resistance of the outer surface to the 
atmosphere. 

Of the total heat transfer from the flame to the charge 
and to the refractory wall, convective heat transfer is 
generally conceded to be of minor importance. Some 
writers feel that, with a non-luminous flame, the heat 
transfer by convection predominates over that by radia- 
tion. Recent tests seem to indicate, however, that, in 
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general, this is not the case. In a recent paper, Prof. 
C. H. Lander® states that the results of a test in which 
non-luminous combustion gases were passed through a 
horizontal steel tube 5 ft. long and 1 ft. in diameter 
indicate that radiation accounts for more than 90 per 
cent of the total transfer. Schack® gives the following 
average values of heat transfer from the furnace gases 
to the blooms in a rolling-mill furnace: direct gas radia- 
tion, furnace vault radiation, and convection, 54, 34, and 
12 per cent, respectively. 

From the results obtained by various investigators on 
forced convection in air, it should be possible to calculate 
the convection transfer in industrial furnaces with a fair 
degree of accuracy. Considerable experimental work 
has been done on transfer of heat by forced convection 
from wires and cylinders, but there is little available in- 
formation on forced convection from plane surfaces, 
especially at higher temperatures. Rowley’ conducted 
an extensive series of tests at low temperatures on sur- 
faces met with in building practice. These were per- 
formed with air velocities up to 44 ft.-sec., the angle of 
incidence between the surface and the air stream varying 
from O to 90 deg. His findings confirmed those of 
former investigators in that the heat loss varied some- 
what with the angle of incidence. The experimenters 
state, however, that for all practical purposes the surface 
coefficient at any angle is substantially the same as for 
parallel flow. 

King® has reported that, for rough plane surfaces, the 
few available data may be represented by the formula 
ge = 10+ 0.25 V B.t.u./hr./sq.ft./F., where V is the 
air velocity in feet per second. This formula is based 
on data obtained on plane surfaces whose characteristic 


Fig. 5—Surface heat transmission from vertical walls 
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dimensions were of the order of magnitude of 1 ft. and 
for air at atmospheric pressure and temperature. 

Various experimenters have shown that, for free con- 
vection, the rate becomes constant per unit area for char- 
acteristic dimensions of approximately 2 ft. It has also 
been proved by E. Schultz® that, for forced convection 
from air and stack gases to ordinary seamless pipe, the 
conductance by convection is practically independent of 
temperature and of temperature drop from gas to pipe 
wall. 

From these tests it is apparent that heat transfer by 
forced convection is practically independent of the tem- 
perature of the medium and depends solely on tempera- 
ture difference and mass-velocity. The correction to 
apply for either density or velocity to the empirical equa- 
tions determined for air temperatures of approximately 70 
deg. F. can be obtained from the gas laws; for example, 
a velocity of 10 ft./sec. at 1,500 deg. F. would correspond 


__ 460 + 70 
to 10° 760 + 1,500 ’ 


, Schack has given the following equation developed by 
Jiirges for air flowing parallel to a rough copper plate 
1.64 ft. square: ge = 1.087 + 0.225 V. This equation 
approximates that suggested by King. 

Trinks® has presented an equation probably modified 
from Jiirges, in which he has substituted the density of 
dry air at 60 deg. F. in the original equation so that the 
equation may be used directly for gases other than air. 
B.t.u., 
ic2hoF Where 
q = density in lb./cu.ft. and v = velocity ft./sec. King’s 
equation under the same condition is qe = 1 + 3.27 qv. 

Taking into consideration the fact that the transfer by 
convection is decreased somewhat per unit area for large 
surfaces over that of surfaces of the nature of 1 ft., it is 
suggested that for interior furnace walls an equation ap- 
proximating that of Jiirges be used, or g- = 1 + 0.225 v, 
or for air at 70 deg. F. in terms of mass velocity this 
equation is ge = 1 + 3 qv. 

The graph shown in Fig. 1 corresponding to the last 
two equations will aid in determining the convection 
transfer of heat from furnace gases to walls. For air 
or gases having the same density as air, one should use 
the abscissa at the lower right of the figure. All that is 
required to determine g, is temperature of air or gas and 
actual velocity thereof in ft./sec. For gases having 
densities greater or less than air, to obtain gq, it is neces- 
sary to multiply the density of the gas at the temperature 
thereof by the actual velocity of the gas, and thus obtain 
Je as ordinate at the left of the graph. 

If radiation passes through furnace gases usually rich 
in carbon dioxide and water vapor, it is found that the 


or 2.7 ft./sec. at 70 deg. F. 


Trinks’ equation is ge = 1 + 2.71 qv 


gas absorbs a portion of the radiation, negligible in some 
wave-length regions, but very large in others. For this 
reason it is very difficult to determine the emission of 
non-luminous gas flames at any given furnace tempera- 
ture. As mentioned by Hottel,’’ however, the energy 
emitted from a gas mass to a unit area of its bounding 
surface is a function of two variables; one gas tempera- 
ture ty, the other a product term PL, in which P is the 
partial pressure in atmospheres of the radiating constit- 
uent, such as carbon dioxide or water vapor, and L is the 
average length in feet of the path of the radiant beams 
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Calculation of Temperature 
Gradients 


The heat flow and the temperature gradi- 
ents through flat walls composed of three 
or more materials can be calculated from 
the formula 


te * Te * Be 


where Q = quantity of heat conducted in 
B.t.u./sq.ft./hr.; t; = temperature of hotter 
surface F.; tg = temperature of cooler sur- 
face F.; Ly, Le, Le = thickness in inches of 
each course of material; and k,, Kg, Ks, = 
conductivity of each material in B.t.u./ 
sq.ft./hr./deg. F./in. thickness. 

In calculating it is necessary to first make 
an assumption for the outer surface tem- 
perature ty, and the temperature of the hot- 
ter surface t,, if not known, as is usually 
the case. It is also essential to assume a 
temperature at the junction of each ma- 
terial, so that the mean temperature of 
each material can be obtained and the cor- 
responding thermal conductivity substituted 
in the formmnula. An example will best illus- 
trate the method. 

Assume a furnace with a 9 in. high alum- 
ina brick wall, such as “Kruzite,” insulated 
with a 24 in. thickness of C-26 insulating 
brick and a 2 in. thickness of “Alumino Hi- 
Temp” block. The furnace is fired with a 
luminous gas flame at a temperature of 2,800 
deg. F., the effective emissivity of the flame 
is assumed at 0.6, and the air temperature 
of the building 70 deg. F. 

The first trial calculation is generally 
made on rather rough assumptions, as one 
does not know what the exact temperatures 
will be. For insulated high-temperature 
furnaces, we can assume that the surface 
temperature will be somewhere between 200 
and 300 deg. F., say 300 deg. F. 

In making the first assumptions for tem- 
perature drop through each material, it is 
convenient to convert all materials in the 
wall to the basis of approximate equivalent 
thickness of high-temperature insulation. 
As high-temperature insulation has a con- 
ductivity around 1 and as the conductivity 
of refractory brick at high temperatures is 
around 9.0, it is convenient to assume 1 in. 
of high-temperature insulation equivalent to 
9 in. of fire brick and to 2.5 in. of refrac- 
tory insulation These rough assumptions 
give a total of 4 units of equivalent high- 
temperature insulation thickness. 

For insulated furnaces using 
flames, a drop of 5-10 deg. F. 


luminous 
can first be 


assumed from the flame to the refractory 
wall; in this case we will assume 5 deg. 
For an assumed outer surface tempera- 
ture of 300 deg. F. and an inner tempera- 
ture of 2,795 deg. F., the approximate tem- 
perature drop through each material is as 
foliows: “Kruzite,” 2,495 x 4 = 624, C-26, 
2,495 x 4 = 624, and “Alumino,” 2,495 x 
4 = 1,248. The mean temperatures of the 
various wall materials corresponding to 
these temperature drops are 2,483, 1,859, 
and 924 deg. F. respectively. The conduc- 
tivity at these mean temperatures are taken 
from Figs. 3 and 4 and substituted in the 
formula as follows: 
Q = 2.795 — | on —_ @ 2,495 
9 5 ‘ —_——— 
a an onmm i, 0 Be 
S.86 + 3.02 .82 — ‘ 
583 B.t.u./sq.ft./hr. 


2.44 


The temperature drop from the outer sur- 
face to the surrounding air for a heat loss 
of 583 B.t.u. is found from Fig. 5 to be 213 
deg. F., or a surface temperature of 283 
deg. F. 

We can now assume a surface tempera- 
ture of say 285 deg. F. and recalculate on 
that basis. The drop through the wall will 
now be 2,510 deg. F. and the heat flow for 
the new assumed surface temperature will 
be 2,510/4.28 = 587 B.t.u.; as the tempera- 
ture drop through each material is equal 
to the heat flow times the actual resistance 
to each material. we have temperature 
drops as follows: “Kruzite’ 587 x 1.01 = 
593, C-26 587 x .83 = 487, and “Alumino” 
587 x 2.44 = 1,430. 

The mean temperatures corresponding to 
the above temperature drops are again cal- 


culated and corresponding the conductivi- 
ties are substituted in the formula, which 
2.510 





results in a heat loss of or 


1.01 + .80 + 2.38 
599 B.t.u. with a corresponding surface tem- 
perature of 287 deg. F. 

It is now time to check the original as- 
sumption of 5 deg. F. drop in temperature 
for the gases to the refractory wall. As- 
sume a velocity of 20 ft./sec. for the gases 
in the furnace, and an emissivity of the 
refractory wall of 0.7. In this case the 
formula for effective emissivity of the wall 
and flame will be taken for infinite parallel 


planes, or p = - — 
‘i Fee 

P, Pe 
The convection transfer for a_ tempera- 
ture of 2,800 deg. F. and a drop of 5 deg. F 


i= 9.48 


is found from Fig. 1 to be 1.75 x 5 or $ 
B.t.u. The radiation transfer for a total 
transfer of 599 B.t.u. is therefore 590 B.t.u. 

The temperature drop due to radiation 
can be calculated from the formula T, = 


‘ 0.25 
100 (=. = 8 
1007 .174p 
temperature F. absolute and Ty, is the wall 


temperature F. absolute. Substituting in 
the formula we have: 


= = 200 (238°  -_ 
_— 100 174 x .48 


= 3,255R = 2,795 deg. F. 


The assumed temperature drop of 5 deg. F. 
is therefore correct,‘as the assumed surface 
temperature of 285 deg. F. checks closely 
with the calculated temperature of 287 
deg. F. The temperature drops through the 
wall components are as follows: “Kruzite,” 
599 x 1.01 = 605 deg. F.; C-26, 599 x .8 = 
479 deg. F., and “Alumino,” 599 x 2.38 = 
1,425 deg. F., corresponding to temperatures 
of 2,795 deg. F. on the hot side of the 
“Kruzite,” 2,190 deg. F. on the hot side of 
the C-26, 1,711 deg. F. on the hot side of the 
“Alumino,” and 287 deg. F. on the cold side 
of the “Alumino.” For the same conditions 
an uninsulated furnace would have a heat 
loss of about 2,055 B.t.u., the convection 
transfer would amount to approximately 30 
B.t.u. and the temperature drop from the 
flame to the wall would be approximately 
18 deg. F. It is therefore clear that in this 
case the use of insulation would increase 
the wall temperature by only 13 deg. F. 

If the furnace was fired with a non-lum- 
inous gas having an effective emissivity of 
0.2, the interior convection transfer for the 
insulated furnace would be roughly 25 B.t.u. 
and the temperature drop from flame to 
wall roughly 14 deg. F. For the bare fur- 
nace under the same conditions, the convec- 
tion transfer would amount to roughly 80 
B.t.u. and the temperature drop from flame 
to wall roughly 46 deg. F.; in this case the 
use of the insulation would increase the 
wall temperature by 32 deg. F. 

For a low-temperature furnace with a gas 
temperature of 1.400 deg. F. and conditions 
similar to the first example, assuming a 
loss of 800 B.t.u. for the bare furnace, 200 
B.t.u. for the insulated furnace, the inter- 
nal convection transfer would approximate 
75 and 20 B.t.u. respectively, for the bare 
and insulated wall. The internal tempera- 
ture drop would be about 35 and 9 deg. F., 
respectively, for the bare and insulated 
furnace. 


, where T; is the flame 











through the gas to the surface in question and is de- 
pendent on the shape of the gas mass. Hottel has pub- 
lished a table showing the average lengths of radiant 
beams in various gas shapes. Hottel and others have 
given curves illustrating the total radiation from carbon 
dioxide and for water vapor for various temperatures 
and various values of PL. In general, these calculated 
curves indicate that the radiation from carbon dioxide 
for values of PL less than 2 and for water vapor for 
values of PL less than roughly 0.4 is less than 0.1 times 
the radiation from a black body at the same temperature. 

Recently Sherman’ ' has conducted some noteworthy 
experiments on radiation from various flames on a com- 
paratively large scale. He used a horizontal furnace 14 
ft. long. The radiation was measured directly with a 
calibrated thermopile at various distances from the burner 
and at various depths of flame. The radiation from the 
various flames was found at flame depths of 10, 15, 20, 
30, and 35 in. in the hope that data would be made avail- 
able for the calculation of the radiation of a flame of 
any thickness. 

The relation of the emission of a “gray” flame to the 
0 sae 

B 
, where Q is measured emission of the flame 
corresponding to the measured flame temperature, Ox the 


thickness is given by Q = Ox, (1 — e—*") or 


— }] — o—KL 
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emission of a black body at the same temperature, A the 
absorption coefficient, L the thickness, e the base of nat- 
ural logarithms, and P the emissivity. 

Table I shows Sherman's measured values of P and 
calculated values of K for flame depths of 35 in., Table 
II his calculated emissivity values for a pulverized coal 
flame for depths of flame up to 20 ft. While these 
values can be strictly applied only to the conditions under 
which they were determined, they nevertheless provide 
fairly accurate values for use in calculating the emission 
from flames in large furnaces. 

Refractories at high temperatures are generally con- 
ceded to have emissivity values between 0.8 and 0.9. 
Experimental investigations being conducted by the 
writer seem to indicate that these values may be too high 
for some refractories. 

It is well known that for low temperatures color has 
no influence on what is termed “black” heat radiation, as 
distinguished from solar radiation, where color has a 
tremendous influence. The reflection of solar radiation 
from white surfaces is as high as 75 to 80 per cent, 
whereas from black surfaces it is as low as 2 per cent. 
It was reasoned that, if white surfaces have an emissivity 
value as high as 0.95 for low temperatures and as low as 
0.2 for a temperature corresponding to that of the sun, 
there must be some temperature in the industrial range 
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where the emissivity of white surfaces would start to 
decrease. 

Fig. 2 presents the results of some determinations on 
black high-temperature paint up to 1,100 deg. F., on 
white high-temperature paint to 1,450 deg. F., and on a 
white refractory, a light buff brick, and a dark chrome 
brick surface up to 2,000 deg. F. It is surprising to note 
that the emissivity of the white paint has decreased from 
0.94 at 365 deg. F. to 0.525 at 1,450 deg. F. A value of 
0.387 was obtained on a white refractory surface at 1,805 
deg. F. At 1,100 deg. F. a black paint gave a value of 
0.96 under the same conditions of test as for the white 
paint, namely, the same thermopile set up and approxi- 
mately the same thickness of paint. Both paints were 
deposited on a 4 in. thick silver plate to insure as uni- 
form temperature distribution over the surface of the 
paint as possible, and to prevent peeling by oxidation of 
the metal. The thickness of the paint film was about 
0.005 in. The temperature of the silver plate was deter- 
mined with chromel-Alumel thermocouples peened into 
the surface of the plate and the emissivity values of the 
paints with the radiometer described in a former paper." 
The curves in Fig. 2 were not corrected for temperature 
drop through the paint film, as the conductivity thereof 
was not known. But if a conductivity value of 5 B.t.u./ 
hr./sq.ft./deg.F./in. is assumed for the paint, and the 
heat loss by radiation from the white paint is calculated 
for a temperature of 1,100 deg. F. and an emissivity of 
0.66, and the convection loss is calculated from the for- 


1 2 1 0.181 
mula g- = 1.394(=) (5 =) d;'-76* (see refer- 


ence 13), the temperature drop through the paint is 
found to be 10 deg. F. As the radiation is proportional 
to the fourth power of the absolute temperature the emis- 
sivity would increase about 2.6 per cent, or to a value of 
0.678 for the above assumption. 

As a check on the white paint and to obtain emissivity 
values at higher temperatures, a refractory slab cast 
from alumina and kaolin was fired. The slab was then 
ground down to about ;*; in. thickness and fastened to a 
carbon electrode heated by a high current transformer. 
The outer temperature of the white refractory was 
measured with a 24-gage platinum-rhodium thermo- 
couple placed in a shallow groove in the face of the 
refractory. The angle of vision of the radiometer was 
decreased considerably so that the extent of the refrac- 
tory seen by the thermopile was less than 1 in. in diam- 
eter. Thus as uniform a temperature as possible was 
secured. 

The dotted portion of the curves shows the emissivity 
values as obtained on the white refractory. They check 
very satisfactorily with the values obtained for the white 
paint. There is, however, a certain error in these values 
also, as the refractory slab cracked under the terrific 
heat on the hot side and it is quite possible that the radia- 
tion through the crack in the slab on the thermocouple 
wire near the junction caused the couple to read high, 
which, in turn, would give lower emissivity values. The 
light buff brick and the dark chrome brick did not crack. 
However, it is practically impossible to obtain the true 
surface temperature of these materials around 2,200 deg. 
., as the temperature gradient through the ’; in. or 
ess thickness of the slab is probably in excess of 


|,200 deg. F. The surface temperature of the chrome 
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brick was checked with an optical pyrometer and the 
thermocouple which was used in this surface was also 
placed in the surface of the light buff brick in as nearly 
the same position as was possible. 

Since the emissivities obtained on the chrome brick are 
approximately as would be expected for this type of sur- 
face, it is believed that the emissivities obtained on the 
light buff brick are also about correct. Some tests on 
various colored paints seem to indicate that the emissivity 
values tend to decrease with an increase in temperature 
for all the colors investigated. Additional tests will be 
conducted on various refractory surfaces at high tem- 
peratures. From the results obtained so far, however, 
there is no doubt that the emissivity of white materials 
is considerably lower than 0.90 at temperatures of most 
industrial furnaces. This should have an important bear- 
ing on the design of various high-temperature equipment 
and the use of white surfaces at high temperatures 
should prove very economical from a heat loss stand- 
point in many instances. Conversely, where reradiation 
is desired dark surfaces should prove to be beneficial. 

In the accurate determination of the thermal conduc- 
tivity of refractories one encounters great difficulties, as 
is evident from the vast amount of conflicting data in the 
literature. One of the objects of the Sub-Committee of 
C-8, A.S.T.M., on Heat Transfer and Refractory Insu- 
lation, is to develop methods for determining the thermal 
conductivity of refractories. A series of tests indicated 
that there is still considerable variation in the reported 
thermal conductivity values of similar refractories, as de- 
termined by the different methods of measurement. 

The results of thermal conductivity tests obtained by 
Heilman and Bradley™ during the A.S.T.M. cooperative 
tests are shown in Fig. 3. In view of the above-men- 
tioned difficulty of determining thermal conductivity of 
refractories no claim is made for the accuracy of these 
curves. 

During the past 18 years an industrial fellowship at 
Mellon Institute has been conducting a series of re- 
searches on the thermal conductivity of heat-insulating 
materials and on various problems relating to heat trans- 
fer in general. The curves in Fig. 4 giving the 
thermal conductivity of a number of insulating materials 
suitable for various types of industrial furnaces repre- 
sent average values of a number of determinations; the 
apparatus used has been described in detail in a previous 
paper by the writer.’ 

The author wishes to thank Mr. R. W. Ortmiller for 
his assistance in the determination of the thermal con- 
ductivities of insulating materials, and Mr. S. M. Phelps, 
who aided in preparing some of the refractory samples 
for the emissivity determination. 
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One - Tower Chamber System 
For Sulphuric Acid 


Editor's Note—The following is an abstract of an article by 
the Russian scientists, P. V. Samarski and E. K. Ziberlich, which 
appeared in the November, 1933, issue of ‘Zhurnal Industrialnoi 
Khimii.”" At the time of its publication the article did not 
attract any particular attention in the English speaking world, 
and was only recently “discovered” and brought to our atten- 
tion. In the original article the authors are not entirely clear 
in some of their theory, and have left certain gaps in the details 
of applying the process. The editor has, therefore, taken it 
upon himself to endeavor to interpret some of their finding in 
the light of the most recent theory and to clarify certain obscure 
points in the manuscript. 


Fo MORE than 100 years sulphuric acid has been 
the capstone of the chemical industry. It was first 
made in ponderous lead chambers, requiring great space 
and large capital outlay. Within recent years, however, 
there has been a tendency toward the development of in- 
tensive systems, including modifications of the old cham- 
ber process, together with processes which eliminate the 
chamber entirely in favor of towers. Recently, there 
have been attempts to simplify the system still further, 
carrying out all the reactions in a single tower. The 
authors studied the recent work of various investigators 
on the reactions involved in the chamber process, and 
designed a one-tower plant for which, operating at 
atmospheric pressure, they predict a production per unit 
volume about 18 times that of the Peterson six-tower 
system. They also suggest the possibility of operating 
at two or three atmospheres pressure, thereby reducing 
the required volume per unit output to 39 or 20 per cent, 
respectively, of that for an atmospheric one-tower plant. 


The authors investigated the available recent work on the 
chamber reactions, and came to the conclusion that it would be 
possible, through means adopted in their design, to carry out 
each of the reactions under conditions that would be optimum. 
The first of the reactions examined was the oxidation of NO to 
NO, From the work of Lunge, Ernst Berl, Bodenstein and 
others they selected data relating the concentration of NO in 
gaseous mixtures with the speed of its oxidation and found that 
the maximum oxidation rate occurs when the concentration of 
nitric oxide in air is about 16-20 per cent. From an examination 
of this material it also appears that, with a gas containing 20 per 
cent NO, the oxidation of one-half the gas to NO, (corresponding 
to the conversion of all of the gas into N.O;) would take place 
in 14 sec. at a temperature of 20 deg. C. Should the temperature 
be higher, a correspondingly greater time would be required. 

Further information regarding the oxidation of NO was gained 
from the work of Leo Berl, a Berlin scientist. This work 
showed that the oxidation reaction takes place much more rapidly 





when the gases are not, than when they are, washed with sul- 
phuric acid during the process. Ordinarily, of course, in both 
chamber and tower plants, the oxidation takes place in contact 
with sulphuric acid. In Berl’s experiment, he found that a certain 
mixture of NO in oxygen and nitrogen was half oxidized in 
40 sec. He then permitted the same gas to oxidize to the extent 
of one-quarter, passed it through sulphuric acid and then carried 
the oxidation to the point where half of the NO had become NO. 
The second case required 89.7 sec. or more than twice as long. 

The next question considered was that of the most favorable 
circumstances for the denitration of nitrous vitriol in the Glover 
tower. In this case the work of two Japanese scientists, Matsui 
and Sakamaki, who sampled the contents of a Glover tower in 
operation at the exit and entrance and at four intermediate 
points, offered proof that the denitration is influenced not so 
much by the elevated temperatures in the Glover tower, as by the 
dilution of. the vitriol. From this work it was clear that prac- 
tically all of the denitration occurs in the upper part of the 
tower. 

As the next step, the authors uncovered a formula which had 
been derived from laboratory data by two Italian scientists, Cheto 
and Malagutti, showing the rate of absorption of INO + 1NO., 
in sulphuric acid. It was this formula which they later applied 
in determining the required characteristics for their recovery 
system. 

These various data, however, the authors found insufficient in 
that they failed to touch on the complex reaction of sulphur 
dioxide with nitrosylsulphuric acid. (This compound is SO;NH 
which, when dissolved in strong sulphuric acid, is called nitrous 
vitriol.) Various Russian institutions were therefore called in to 
assist in the study and the data in the accompanying tabulation 
were gathered by the Mendelejeff Chemico-Technological Insti- 
tute. In this investigation SO, of stated composition was bubbled 
through an excess of nitrous vitriol at various temperatures and 
for various periods of time. The exit gases were then analyzed 
to determine the unreacted SO, and the percentage of NO liber- 
ated from the nitrous vitriol or produced by the reaction with 
SO.:. It was discovered, using sulphur dioxide of 8-9 per cent, 
that the exit gas contained 16-18 per cent of NO, neglecting 
the negligible quantity of N.Os that would be formed at the high 
temperature of the chamber reaction. This percentage, it should 
be noted, is the one favorable for maximum oxidation speed, ac- 
cording to the work of Lunge, ef al. Computing the length of 
time required for the oxidation of one-half the NO under these 
conditions, the authors found that a time of about 6 sec. would 
be necessary. Using the Cheto and Malagutti formula, they 
determined that 46 sec. would be required for the absorption of 
the resulting INO + 1NO, in sulphuric acid; and 2 sec., they 
found from the accompanying table was more than ample for 
the oxidation of SO, in the presence of excess NO + NO:. 

Therefore, with these three reactions carried out under the 
favorable conditions postulated they calculated the total time to 
be 2 + 6 + 46 = 54 sec. and determined that an apparatus to 
produce 13 metric tons of 100 per cent acid in 24 hr. would 
require about 38.9 cu.m. of active volume. Should they carry 
out the reaction under pressure, however, it was clear that the 
speed of the oxidation and absorption reactions would increase 
as the square. Under a pressure of two atmospheres the entire 
reaction would require 2 + 6/4 + 46/4 = 15 sec. At a pres- 
sure of 3 atmospheres the time required would be 2 + 6/9 + 
46/9 = 7.76 sec. 


The authors then undertook to discover why existing 
chamber processes fell so far short of the reaction speed 
which they had determined. They came to the conclusion 
that the foremost difficulty lay in a deficiency in the 
oxides of nitrogen circulating in the system. Instead of 


Oxidation of Sulphur Dioxide by Nitrous Vitriol 


SO: gas was bubbled through nitrous vitriol, forming H:SO, and releasing NO; the exit gas was then analyzed. 


Nitrous Vitriol —_——-— Tem- Time of 

Per Cent Per Cent Per Cent perature, Bubble Contact, 
HeSO, NO, H,O Deg. C. Sec 
71.7 1.217 27.080 70 1.76 
71.7 1.193 27.107 1.74 
71.7 1.322 26.978 80 1.75 
71.7 1.322 26.978 80 1.76 
71.7 1.011 27. 289 85 1.82 
71.7 1. 328 26.972 90 1.77 
71.7 1.296 27.004 98 1.71 

*Volume corresponding to volume of Nz. 
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Per Cent Exit Gases— 
SO: Per C_nt Volume N; Volume* Volume* 

Supplied SO: Collected N20; N 
7.59 0.226 423.5 3.6 53.9 
9.45 0. 308 468.9 4.6 48.? 
7.59 0.274 723.0 2.4 37.0 
9.45 0. 367 437.8 8.1 60.7 
6.52 6.194 509.0 3.9 36.2 
7.59 0. 239 418.0 4.4 28.2 
7.59 0.290 391.9 4.9 50.1 
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Schematic diagrams of proposed one-tower sulphuric acid plant 


supplying a quantity of these oxides equivalent to the SOs 
or in excess, as the authors proposed to do, existing sys- 
tems had used less than the theoretical quantity, so that, as 
rapidly as NO was produced by the oxidation of SOx, it 
was necessary for it to reoxidize by reaction with air. 
They determined that in the normal chamber process this 
reoxidation must occur about ten times during the course 
of the reaction. Not only is time required for this oxi- 
dation, but under the conditions of the chamber process, 
in contact with sulphuric acid (c.f. Leo Berl’s work), the 
oxidation required an abnormally long time. 

The authors therefore concluded that they should cor- 
rect this deficiency very definitely by introducing oxides 
of nitrogen to the extent of ten times the equivalent of 
the SOs. Not only would this insure speedy reaction 
with the SOs, but it would be favorable for the speedy 
oxidation of NO. They recalled that the work of Lunge, 
et al, had shown that if a gaseous mixture of 2 per cent 
NO required 44 sec. to oxidize, then one of 16 per cent 
NO would oxidize in 6 sec., provided that other conditions 
were equal. 

From these various considerations they decided that 
the most favorable conditions for the group of chamber 
reactions would require a three-stage apparatus, similar 
to that illustrated herewith. In the first of these stages, 
the denitration of nitrous vitriol would take place, fol- 
lowed by the concentration of the acid and the reaction 
of the SO, with the nitrogen dioxide and water to form 
sulphuric acid. Since the SO, is not oxidized directly 
by oxygen, but rather by NOs, it was clear that the pres- 
ence of oxygen in this stage of the apparatus is neither 
necessary nor, in fact, desirable. It was evident that by 
working with the strongest possible SO, they could em- 
ploy smaller apparatus and, at the same time, avoid the 
oxidation of NO in this part of the equipment. This 
was desirable in order that the concentration of NO in 
the next stage might be as high as possible. And since 
oxidation would be prevented here, more complete deni- 
tration would be assured. 

In the second stage of the apparatus, the authors pro- 
pose to introduce sufficient oxygen to oxidize to NO» 
one-half of the NO liberated in the first stage. This 
second stage, shown as the “oxidation section” in the 
accompanying drawing, they suggest should be a void 
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or one or the other will be lost. Since 
the absorption reaction is much 
slower than the preceding reactions 
(46 sec. as compared with 6 sec. 
for oxidation and 2 sec. for the 
production of sulphuric acid) this section requires eight 
times the effective volume of the oxidation section and 
23 times that of the production section. The acid is 
sprayed into the top of this section of the apparatus and 
the discharge of nitrous vitriol is bypassed around the ox1- 
dation section to the production section where it is deni- 
trated. 

At the time the authors’ paper was written they had 
not built such an apparatus. However, they propose 
to erect the three sections, one over the other, and 
to use in the production and recovery sections bubble 
caps of a design to give the most favorable conditions 
for reactions that occur at the gas-liquid interface. It is 
presumed that the construction shown in the drawing 
would be modified in use, with vertical, acid-sealed over- 
flow pipes instead of those shown. Although it is not 
so stated in the article, it is probable that the intention 
is to secure two passes of the gases through the acid at 
each plate, by permitting overflow of the acid at the plate 
center, as shown by the solid and dotted arrows. As con- 
struction materials, the authors propose to use either 
fused basalt or an acid-proof cement, eliminating lead 
from the apparatus altogether. Since the single pump 
handles only strong, cold acid, lead again can be elimi- 
nated here and in the pumping line. They express the 
belief that such a plant, operating at atmospheric pres- 
sure, could be constructed at a cost about 1/5 that of a 
Peterson system, or a cost about 1/20 that of a Peterson 
system if operated at two or three atmospheres pressure. 

Describing the probable operating characteristics of 
the system, the authors point to certain other advantages 
including the fact that since the nitrogen oxides are ab- 
sorbed and regenerated in the same apparatus, the loss re- 
sulting from their passage from one tower to another 
would be eliminated. Further, in view of the high con- 
centration of oxides, they anticipate a much lower loss 
than is ordinarily encountered through the formation of 
lower nitrogen oxides. If the plant were to be operated 
on brimstone, one operator per shift could probably 
handle a plant of considerable size, perhaps even as large 
as 50 tons per day. Furthermore, with the elimination 
of all but one pump, and with only a slight increase in 
energy required for the blower, they anticipate much 
lower energy and repair costs. 
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Mechanizing the Production of 


Superior Casein 


EDITORIAL STAFF 


(= has been produced in quantity in the United 
States only since the beginning of the present cen- 
tury. For most of this period its production remained a 
batch operation, incapable of yielding a highly uniform 
product. For many purposes, in fact, the more crudely 
produced Argentine casein was preferred, since its 
greater uniformity, even at a lower level of quality, made 
it easier to apply in many of its uses. 

A few years ago, however, the source of this varia- 
bility was recognized by F. L. Chappell, manager of the 
Sheffield By-Products Co., Hobart, N. Y. From this 
discovery, apparently so simple and obvious that no one 
before had been able to see it, there has grown a con- 
tinuous production technique and mechanism which is 
amazing in its simplicity and practically infallible in its 
results. Credit for this development belongs largely to 
Mr. Chappell and to F. L. Ireland, president of the 
Ireland Machine & Foundry Co., of Norwich, N. Y., 
who worked with Mr. Chappell in developing and put- 
ting on a practical manufacturing basis the details of the 
former’s designs. 

Casein is an extremely complicated phospho-protein 
for which the exact molecular arrangement is still un- 
known. It occurs as a colloidal suspension of calcium 
salts in the milk of all mammals, making up about 80 
per cent of the protein content of cow’s milk and con- 
stituting about 3 per cent of the skim milk total. On the 
basis of tonnage produced, it is by far the most important 
byproduct of the dairy industry. 

The casein complex is thoroughly dispersed in the 
whey constituent of the milk at the normal milk pH of 
about 6.5 and completely precipitated when the milk is 
acidified to pH 4.6. Various acids may be used for the 
acidification, including hydrochloric, sulphuric and lactic, 
the last obtained either by natural souring or by the addi- 
tion of sour whey. The industry in the United States 
has generally employed the first, since direct acidification 
is much faster than the lactic acid methods, while HCl 
produces a superior casein to H2SO, by reason of the 
greater solubility of its calcium salt—and the lower ash 
content which results. 


What Happens in Batch Mixing 


From this it would appear that the precipitation of 
casein is a simple matter. Actually, this is not the case 
unless perfect mixing of skim milk and acid can be ac- 
complished—an impossibility in batch operation. What 
occurs in batch mixing is roughly this: At a pH of 4.6, 
the casein complex is precipitated as a soft curd which 
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tends to occlude impurities, such as acid, other con- 
stituents of the milk, and the calcium salt of the acid 
used. Since precipitation occurs rapidly, it is impossible 
to secure a uniform pH throughout a quantity of milk 
before part of the casein has been thrown down. Even 
with the best of mixing on a batch basis, some of the 
milk is certain to be over-acidified with the result that 
milk proteins other than casein will also precipitate. 
This leaves other portions of the milk under-acidified 
and prevents complete coagulation. So, additional acid 
must be added to secure precipitation of the last of the 
casein. The resulting product, therefore, cannot be uni- 
form within a single batch, nor can it, except accidentally, 
be uniform from batch to batch. Casein so produced 
contains variable quantities of undesired proteins, to- 
gether, frequently, with excess acid and ash. 


Development of Sheffield Process 


Mr. Chappell’s recognition of this inherent difficulty 
with batch operation led to an extremely simple solution : 
continuous reaction between minute quantities of milk 
and acid. As a corollary of continuous reaction came 
continuous draining of the whey and washing and press- 
ing of the curd. 

The results of his experiments at the Hobart plant of 
Sheffield By-Products Co., now duplicated at five other 
plants of the company throughout New York and New 
England, and by several licensees among other dairy 
concerns, is a low-acid casein of consistent uniformity, 
improved keeping qualities and unequaled performance, 
which commands a premium over competing products. 

Earlier articles (Food Ind., 3, 1931, p. 102, and /nd. 
Eng. Chem. 26, 1934, p. 819) have described the Shet- 
field process as carried out in the original equipment at 
Hobart. Improvements of detail, not fundamental to the 
process, but important in its practical application, have 
been made in each succeeding installation until with the 
completion in September, 1934, of the designs illustrated 
on the opposite page, both the equipment and its opera- 
tion reached the utmost in simplicity. 

All principal steps in the process are shown on the 
flow sheet occupying the center of the page. The equip- 
ment has a capacity of 25,000 Ib. of skim milk per hour, 
yielding 2.65-2.75 per cent of casein, as compared with 
2.25-2.40 per cent by the several batch processes. The 
casein machine proper, shown at the center and top cen- 
ter, occupies a floor area about one-half that of the 
original Hobart machine. Head room, also, has been 
decreased by a third. 
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Operation of the process will be evident from the 


diagram. Skim milk, under thermostatic control, is 
heated continuously to 110 deg. F. in a concentric pipe 
heat exchanger, using hot water as the heating medium. 
Hydrochloric acid of 20 deg. Bé. concentration is with- 
drawn from a rubber-lined storage tank and diluted with 
four parts of water and pumped to a 125-gal. chem- 
ical stoneware vessel. From this it flows at the required 
rate, as determined periodically by titration, through a 
float-controlled constant level tank and stoneware cock 
into a small stoneware cylinder containing baffles and 
serving as a mixer. Here it meets the thin stream of 
warm milk, mixes with it instantly and precipitates most 
of the casein curd. To give time for the completion of 
the reaction, the curd, whey and unreacted milk and acid 
flow through a stoneware baffle box, discharging over a 
screen into the draining conveyor. A considerable part 
of the whey passes through the screen and is withdrawn, 
together with the whey from the draining conveyor, to 
further processing for the production of feed or the 
recovery of lactose or lactic acid. (Production of the 
last, by a new process recently instituted at Hobart, will 
be described in a subsequent issue.—Editor. ) 


Ribbon Conveyors for Washing 


The draining and washing conveyors are of similar 
construction, consisting of steel ribbon-type screw flights 
inclined at an angle of 9 deg. to the horizontal. The 
lowest section of trough for each conveyor is designed 
so that its upper edge parallels the liquor level. Whey 
and curd drop into the first conveyor at a point slightly 
below its center. The whey gravitates towards the dis- 
charge, while the curd is moved upward by the flights, 
being rolled over constantly in its travel and broken 
down to a certain extent. By the time it reaches the 
discharge to the curd breaker at the uppermost point of 
the draining conveyor, it has lost as much whey as can 
be removed by draining. 

Dropping into the curd breaker, the casein flocs are 
further broken down and pushed through a perforated 
plate by a rotating agitator. This prepares the material 
for the thorough countercurrent washing which is the 
next step. Curd drops down a chute and is picked up 
by the washing conveyor which moves it slowly upward 
through a stream of cold wash water. By the time the 
particles have been carried to the upper end of the wash 
conveyor, their ash content has been reduced to about 1 
per cent (based on burning the casein in a muffle fur- 
nace) and the free acidity to a fraction of a percentage. 


Improvement in Casein Pressing 


The pressing of casein in the past has always been a 
time and labor consuming operation, necessitating wrap- 
ping the product in cloths, pressing in hydraulic or me- 
chanical presses and subsequent breaking down of the 
press cake. Strangely enough, as Mr. Chappell discov- 
ered, it seems to make little difference how casein is 
pressed. Almost regardless of the pressure or the 
method, the final moisture content is about 54 per cent 
on the wet basis. He experimented with multiple rolls 
and discovered that the first pair was doing all the work. 
Following this discovery, together with Mr. Ireland he 
designed the two-roll press illustrated in the flow sheet. 
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The upper solid roll is chromium plated and through 
spring pressure forces the curd against the lower per- 
forated brass roll. Both rolls are driven through a 
variable-speed motor pulley so as to synchronize with 
the delivery of the conveyor. An oscillating plate oper- 
ated by an eccentric serves a double purpose, acting both 
as one side of a hopper and as a means for forcing the 
curd between the rolls. Freed from the bulk of the wash 
water, the curd is scraped from the lower roll by a 
wooden knife and discharged to the next operation. 

Another ingenious machine has been designed to take 
most of the labor out of the loading of dryer trays. The 
trays are light wooden frames supporting a wire mesh 
bottom. These are stacked at one end of the machine 
and moved one at a time by a chain and dog arrangement 
beneath a distributing drum with a perforated metal 
bottom. A rotating agitator within the drum further 
breaks down the curd and forces it through the perfora- 
tions into the tray. The trays are then loaded on trucks 
and the latter pushed into a tunnel dryer where drying is 
carried out at a temperature of 160-200 deg. F. for a 
period of 3 to4 hr. The low-acid curd produced by this 
process will withstand a temperature of 200 deg. F. with- 
out discoloring, which reduces the drying time about 50 
per cent. No bacterial action occurs during this rapid 
drying. Furthermore, such casein may be stored at least 
50 per cent longer than higher-acid caseins without dis- 
coloration or loss of adhesive qualities. 


Air-Float Drying Under Development 


Although it is not a critical point in the operation, 
casein drying requires care, first, because of the danger 
of injury through excessive temperature and, second, 
because of the tendency of casein toward surface drying 
and case hardening. Consequently, one of Mr. Chap- 
pell’s patents (U. S. Patent 1,892,233) covers an im- 
proved drying method, not yet put into commercial-scale 
operation, wherein the casein particles will be dried in 
suspension in a current of air controlled in temperature 
and humidity. 

From the dryer the tray contents is dumped into an 
elevator and lifted to a roller mill where it is crushed 
to pass a 20-mesh sieve. A gyratory screen separates 
the oversize for regrinding and delivers the product to 
a sacker where it is packed in 75-lb. three-wall paper 
sacks, ready for shipment. 

The foregoing has demonstrated the simplicity of the 
new process and the reasons for the superiority of the 
product. It has had little to say, however, of the tech- 
nique of earlier processes. In the main, these have dif- 
fered at every point, from precipitation to drying. In 
batch operation, a precipitation temperature much over 
90 deg. F. was impractical because of the tough curd 
which formed and the impossibility of washing. out its 
inclusions. Washing and draining were both variable, 
incomplete operations by the cruder batch methods, and 
both were heavy consumers of labor, as was pressing. 
One man per shift in the new process can operate the 
entire plant from precipitation to the point of drying. 
Three more handle the remaining operations. When Mr. 
Chappell’s drying experiments have been put into oper- 
ation, it is not unreasonable to picture for the future, a 
two- or, at most, a three-man plant turning out 700 Ib. 
or more of casein per hour. 
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Sulphuric Acid, Zinc Oxide 
From Sphalerite Ore 


Ox OF THE most interesting of the plant visits 
made by the American Institute of Chemical Engi- 
neers at its Pittsburgh meeting was the trip to the 
Josephtown Smelter of the St. Joseph Lead Co., on No- 
vember 15. This plant employs a high-grade sphalerite 
ore with medium iron content, mined and concentrated 
at the company’s mines in St. Lawrence County, New 
York State. The zinc sulphide concentrate is desulphur- 
ized in multiple hearth roasters in which the sulphur 
content is reduced from 32 to 1 per cent approximately, 
in one step. The sulphur dioxide passes through flues 
and a Cottrell dust precipitator and is cooled in cast-iron, 
air-contact coolers, later in water-contact coolers and is 
then scrubbed. The gas then passes through Cottrell 
mist precipitators and coke filters, 
then into two strong-acid drying 
towers and finally to the blower. 


After passage through heat exchang- seiachibbionsbsbathitenl 


ers, the gas is oxidized with a vana- 
dium pentoxide catalyst and the $0. 
sulphur trioxide is passed either di- = yy 
rectly to the 98 per cent absorbers or, 
after further cooling, to an oleum | 
tower before passing to the 98 per 
cent absorber. 
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ZnS ore concentrate 


world, being 36 ft. high overall, and of 57 in. inside 
diameter. Electrodes distributed around the top and 
bottom of each furnace are supplied to carry the current 
to the charge. At any one time, the total incandescent 
charge in the furnace is about 20 tons. 

The furnace atmosphere consists of zinc vapor and 
carbon monoxide gas; after condensation of the zinc it 
contains about 99 per cent CO. When the greater part 
of the zinc has been smelted from the charge, the residues 
are discharged continuously, and retreated by various 
means, such as magnetic separation, screening, and the 
like, for the recovery of any zinc fines and unburned 
coke. Values are returned to the process and valueless 
material sent to the dump. Zinc vapor and carbon mo- 
noxide leaving the furnace are oxidized at a number of 
points, and the oxide and gases passed through a fan, 
thence to a cyclone separator (to remove heavy foreign 
material) and finally to a bag filter. Bags are automat- 
ically shaken at intervals, the oxide collected, screened, 
graded, packed, and sent to storage. 


Flow sheet of contact plant and electrothermic zinc smelter 
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The calcines from the roasters are 
conveyed by a water-cooled conveyor Dust 
to an elevator, thence to a storage bin rells. 
from which they are carried by belt 
to the main storage in the sintering 
plant. They are then mixed with va- 
rious fluxes, fuel, and residue mate- 
rials, and discharged onto the sinter- 
ing machine. 

A strong down-draft is maintained 
on the sintering machine and the 
charge ignited by a gas burner so that 
combustion is progressive down 
through the bed as the machine moves 
forward to its discharge position. 
Sintering takes place at a temperature 
in the neighborhood of 1,600 deg. F. 
The discharge from the sintering ma- 
chine is crushed, screened, and then 
combined with carefully sized coke 
and sent to the furnaces. The coke 
fines rejected during this process are 
used for fuel in the mix prepared for 
the sintering machines. 

Sinter and coke are stored in bins 
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above the furnaces and fed automat- 

ically to the natural-gas-fired rotary 

drums which serve as preheaters. The Coke 

preheated material is charged contin- Coke 

uously to the furnaces in which the fitter 

charge itself serves as the resistance rom Shipping 

















in developing the proper temperature. 
These furnaces are probably the 
largest resistance furnaces in the 
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How Good Is the Single-Trip Container ? 


Qualities studies on 1.C.C. 5-E drums, by the Steel Barrels and Drums Committee of 
the Manufacturing Chemists’ Association, Woodward Bldg., Washington, D. C. 


[XteRsTaTe Commerce Commission regulations 

state that I.C.C. 5-E drums are single trip containers 
for flammable liquids flashing between 20 and 80 deg. F. 
These drums are largely used in the alcohol and solvent 
industry. The I.C.C. 5-E specifications state that 55-gal. 
drums which have 18-gage steel in both the body and 
head sheet, filled with water to 98 per cent capacity, will 
withstand a drop test from a distance of 4 ft. on solid 
concrete, so as to strike diagonally on the chime, without 
leaking. Also, that they will stand a hydrostatic pressure 
test of 15 lb. per sq.in. sustained for five minutes and 
that each container must be tested, either under water or 
with all seams covered with soapsuds or heavy oil, by 
interior air pressure of at least 7 Ib. per sq.in. without 
evidence of leaking. 

When these specifications were drawn up it was felt 
that such a container was quite safe for transportation 
on the railroads provided the shipper was not again used 
for materials flashing between 20 and 80 deg. F. or lower 
flash point. Generally, this has proved to be the case, as 
is witnessed by a large number of these drums now in 
successful service. 

Users of drums specifying I.C.C. 5-E in their purchase 
orders from the drum manufacturers are naturally under 
the impression that all 5-E drums are of comparable 
quality. It is true that a number of tests made over 
the past few years indicate that the various drum manu- 
facturers make a drum which will withstand by a fair 
margin the tests prescribed by the I.C.C., but there is 
considerable variation in the quality of 5-E drums offered 
by the various manufacturers throughout the country over 
and above the required 5-E tests. 

1.C.C. 5- drums are sold by practically all manufac- 
turers at substantially the same price so that there would 
be no apparent advantage in purchasing these drums 
from one supplier over another. This, however, is not 
entirely the case as it has been found that some of the 
drum manufacturers make a far better drum than others, 
and inasmuch as prices are about alike, it is to the chem- 
ical manufacturers’ advantage to purchase the best drum 
on the market 

The following tests have been made by the Manufac- 
turing Chemists’ Association and the results given are 
based upon these tests. The tests conducted include the 
following : 

1. Pressure test, with observations of: 
(A) Pressure to bulge ends, 
(B) Pressure to cause leaking, 
(C) Pressure to rupture drum. 
2. Drop test, with observations of: 
(D) Height dropped to cause leaking, 
(E) Height dropped to cause rupture. 
3. Weight test, with observations of: 
(F) Weight of empty drums. 
4. Head convexity test, with observations of: 
(G) Measurement of drum head convexity. 


Double seam test, with observations of 
(H) Compactness of joint. 
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Pressure Test—A 2-in. header supplying water was 
made in the form of a loop with eight #-in. offtakes 
spaced 4 ft. apart connecting to the 2 in. bungs of eight 
drums under test. Pressure gages installed on either 
side of the eight drums under test indicated identical 
pressures. A water pressure test pump installed ahead 
of the 2 in. loop supplied pressure above normal line 
pressure of 60 lb. per sq.in. Drums were filled entirely 
with water with all air being bled off before the start of 
each test. 

Pressure of 10 lb. per sq.in. was applied to the drums 
for three minutes. At the end of that time pressure was 
raised to 15 lb. per sq.in. and held for three minutes. 
The pressure was raised progressively by 5 lb. per sq.in. 
steps holding at each pressure for periods of three 
minutes each. Notes were made of the pressures at 
which drums bulged, leaked and burst, and when a drum 
burst, the } in. valve leading to it was immediately closed 
and the test continued on the unbroken drums. 

Drop Test-—Drums were filled to capacity with the 
water and then 2 per cent of it was removed. A rope 
sling was attached to the drum and suspended by a chain 
fall in such manner that the side seam and head double 
seam was the lowest point of suspension so that when the 
drum was dropped, contact with the concrete floor below 
would be at the side and double seam joint. Drums were 
first dropped from a height of 6 ft., then 8 ft., and so 
forth, until leaks and rupture occurred, with observations 
being recorded at the points at which leak and rupture 
occurred for each drum. 

Weight Test—Each drum that was drop-tested was 
weighed empty before the start of the test, and these tare 
weights made a basis of comparison for the weight test. 
A heavy drum does not always stand up any better than 
the light drum. For a given strength, as indicated by 
the tests, the lightest drum is preferable, as it saves 
freight and fatigue of men in handling. 

Head Convexity Test—As drums were received, one 
head (the bung head in each instance) was measured for 
convexity. Measurements were made of the head 
diameter, the distance from center of head to a straight 
edge across the head and in contact with the top of the 
chimes, and the distance from the inner edge of the 
chimes to a straight edge in contact with the top of the 
chimes (depth of inside chime). The difference between 
these last two dimensions is a measure of the curvature 
of the drum head. The drum head with the greatest 
convexity was designated as most preferable. 

Double Seam Test—At the completion of the drop 
test, one double seam of head and side sheet from the 
opposite end from which drop contact was made, was 
sawed through and inspected to determine condition ot 
the double seam. The seam that was pressed together as a 
solid compact mass of metal without open seams or ait 
spaces was rated best, and the seam that spread open the 
most was given the lowest rating. 
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As this test was conducted on drums previously used 
in the drop test, the results were placed at the bottom of 
the test preference list. However, for consumers desir- 
ing to establish comparative quality, this test should be 
made and considerable value given to the appearance of 
the double seams along with other tests. 

There is also one other point to be remembered when 
an improperly formed double seam is noted and that is 
that the double seaming machine will often cut into steel 
which is in excess of the material used in the double 
seam joint, so that the steel is considerably weakened and 
leaks may occur. 

In tabulating the comparable quality of drums tested, 
the following tests were given precedence in the order 
shown : 

1A. Bulges at highest pressure. 

1B. Leaks at highest pressure. 

1C. Ruptures at highest pressure. 

2D. Leaks at greatest height. 

2E. Ruptures at greatest height dropped. 

3F. Weighs the least (for the same strength). 

4G. Drum head most convex. 

5H. Double seam test. 

In the three pressure tests eight drums of each manu- 
facturer were used. The tables list the average number 
of pounds per square inch required to show bulging, 
before leaking, and before bursting for each manufac- 
turer’s container. Other tables show average distance 
that two drums of each of the different manufacturers 
were dropped in the test before leakage and before rupture 
occurred. 

The weight test is not of particular value except to 
show that weight of steel employed in the drum is not 
always indicative of stability. For instance, the lightest 
drum, that one weighing 49 lb. from the “J” company, 
was the poorest one in other tests, but the second lightest 
weight drum, that one of 50.5 Ib. was the “A” company’s 
drum which was the best drum in all tests. It may be 
noted that the order of weight has nothing to do with the 
comparable order of quality, inasmuch as the letters of 
the alphabet, A, B, C, and so forth, were assigned the 
manufacturers in the order in which their drums stand 
up best in all tests—‘‘A,” for instance, is the best drum 
in all tests, “B” the second, and so forth. This test does 
disprove any claim, made by manufacturers that skimp- 
ing on steel gages in the containers will result in failure 
to stand up under tests of stability. 

In the accompanying table it may be noted that there 
is a marked difference in the dimensions of the head 
convexity of the drums. This test was considered so 
important by the Association that it has recommended 
to the Bureau of Explosives and to the Interstate Com- 
merce Commission that a minimum convexity of heads 
of 5-E drums be made 
mandatory in the regula- 


It is true that from there on the order of preference of 
drums does not entirely coincide with the greatest com- 
vexity of the heads, but it will be noticed that the “H,” 
“I,” “J” companies’ drums, which were the lowest quality, 
are at the bottom of the list with head convexity of much 
less than those at the top of the list. 





Drum Ratings for Each Manufacturer 
(Highest possible rating in each test would total 7) 


4G 

Head 1A Ic IB Rank 

Con- Pres- Pres- 3F 2E 2D Pres- closest 
Drum _ vexity sure sure Wet. Drop Drop sure to first 
Mfr. Test Test Test Test Test Test Test place 
eas, (i 1 1 . #3 1 1 ~ 
is. . 3 2 5 | 9 7 5 33 
C.. > 6 7 44 6 44 4 3 34 
Tineke 200 ws & 5 8 £2 42 84 35 
E... $5 68 383 9 $6 36 32 £39 
eo $2 22 bt ai Bb ab as oe 
aes ° a2) = ml = 4 
a a o7 . FR Pe Fs 9 8 S47 
pee | 9 | 9 6 | 7 3 9 53 
eaves 8 \ 10 10 ! 10 10 7 | 56 





Test 1A—Pressure on Drums | Test 1B—Pressure on Drums 
Before Bulging Before Leaking 


(Average of 8 drums tested of each] (Average of 8 drums tested of each 


manufacturer) manufacturer) 
Drum Mfr. Pressure Ib./in.?| Drum Mfr. Pressure lb. /in.? 
A 20.0 A. 91.0 
F 20.0 E 80.2 
B 20.0 Cc 77.7 
REE 19.4 dy dik ide nin bins 73.6 
G. 19.4 B.. 63.6 
» 19.4 BS copan babies 62.1 
C.. 18.1 EERE FRE S Se 60.6 
| 18.1 ecssicecrbekes 59.9 
I. 15.0 Te A eee 48.9 
) 1.2 EA ae pe 36.2 





Test 1C—Pressure on Drums | Test 2D—Distance Drums Were 
Before Bursting Dropped to Cause Leaking 


(Average of 8 drums of each (Average of two drums of each 


manufacturer) manufacturer) 
Drum Mfr. Pressure Ib./in.2| Drum Mfr. Distance Dropped 
eas wes 91 kes oft 
B 90.4 D 8 ft 
E 89.4 I 7 ft 
is 88.1 C 7 ft 
a Re 78.5 Te 7 ft 
Beas 73.0 Gey ae is 7 ft 
G 73.0 B 6 ft 
H 71.6 G 6 ft 
ES 66.7 H 6 ft 
iviceters 62.4 Ge tsevesycs 6 ft 





Test 2E—Distance Drums Were | Test 3F—Comparison of Gage 
Dropped Before Rupture of Container and Quality as 
(Average Distance Dropped of two Indicated by all Tests 


Drums of each manufacturer) (Letters assigned drum manufacturers 
Drum Mfr. Distance Dropped | in order in which they stand up best in 


ais *! 10 ft. all teste) 
4 , es = Drum Mfr. Average of 2 Drums 
a. sees t. ee : 49.0 1b. 
Coe cece eeees 9 ft. A ih 50. 5b 
H........5+. 8 ft. iainacniis : 51. 01b. 
E.. errs 8 ft. n... fet 51.0lb. 
I..... 7 ft. B 53. 5b 
F 7 ft Cc 53. 5b 
B 7 ft F 54. 01b 
B 7ft D.. 54.5 1b 
E.. 54.5 1b 
Decknebebnas 55. 01b 








tions. It may be noted Test 4G—Head Convexity Test—Dimensions of Dome Test 5H—Double Seam Test 
that there is a close rela- (Listed in order of preference) a < goweete gate more desir- 
tion between the order of Distance from | sect able double seam of head and side 
quality and the greatest Head Head at inside End of Chime to Distance Dropped 

Le F a Mfr. of Diameter edge of Chime Head at Center G Drum Mfr. (Not Indicative) 
convexity. or instance, Drum Inches —Inches of Drum Inches Convexity| § 8 ft. 
“A” company, which A. 224 Mis is i Jo. es (Sit. 
leads the list as far as Fr. 2? iy bid 4 H sts Bt 

<a j t. 
quality is concerned, has 2: 3, + { i w seas 5. 
the greatest convexity, " 23 " it A... Hoe. 
1,4; in., while “B” com- J... 22 i i I 6 ft. 
pany is second with 1 in. pees 22% Its lk . 
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New Compounds Improve 


Lubricating Oils 


Addition of small amounts of refined polymers 
results in better temperature-viscosity 
characteristics 


Present day driving conditions have emphasized the 
importance of producing a crank-case oil of the fol- 
lowing characteristics: (1) Low consumption; (2) low 
carbon and sludge forming tendency; (3) ability to give 
safe lubrication; (4) ability to maintain piston seal; (5) 
free-flowing in cold weather. Analysis .of operating 
conditions indicate that to obtain these results motor oils 
with viscosity indicest of 120 and upward must be pro- 
duced. 

Results of laboratory studies have indicated that oils 
of high viscosity index are predominantly paraffinic in 
character. This is true of the Pennsylvania oils and 
many others, such as the Mid Continent type; Coastal 
oils, on the other hand, are noticeably deficient in paraf- 
fin-type compounds. Intensive efforts have been made 
to improve the paraffinicity of mineral oils. Among the 
different methods having attained some success are: (1) 
Hydrogenation; (2) solvent extraction; (3) aluminum 
chloride treatment; (4) fuming sulphuric acid. In spite 
of their relative merits, all of these processes are limited 
in the extent to which they can improve the viscosity index 
of an oil, and, when dewaxed to a reasonable pour point, 
the oil is rarely over 115 VI, especially in the higher 
viscosity oils. 

Studies of synthetic compounds have also indicated 
the possibility of producing oils of high paraffinicity and 
viscosity index, although such products are not available 
commercially. High-viscosity-index isoparaffin-type oils 
of low pour points may be produced by condensation of 
unsaturated cracked paraffin wax with aluminum chloride 
as a catalyst. However, when such oils were made with 
viscosity indices of 110 to 115, it was found that the 
solidification temperatures rapidly increased. 

Similarly it has been observed that synthetic oils of 
high viscosity index can be made by condensing paraffins 
with aromatic nuclei such as benzene and naphthalene. 
Extremely viscous oils, ranging up to 120 VI, could 
be made by this process—but again trouble was encoun- 
tered in obtaining products with satisfactory pour points. 
It was possible to obtain oils of even higher viscosity 
indices by blending these heavy oils with relatively low 
viscosity neutrals. Because of cost and other considera- 
tions these oils have not offered promise of developing 
into commercial lubricants. 

Other ways of improving the viscosity index include 
the use of small quantities of rubber or the blending of 
a mineral oil base stock with fatty oils, most of which 
in themselves possess high viscosity indices. But the net 
result of studies to date has been the strengthening of the 
conclusion that the highest possible degree of paraffinicity 
is needed to obtain high viscosity indices. 


Abstracted from a paper /mproved Motor Oils 


by M. Otto, F. L. Miller, 
A. J. Blackwood, and G. H. B. Davis of the Standard Oil Development 
Co., presented at Fifteenth Annual Meeting of American Petroleum Insti- 


tute, Nov. 14. 1034 
1Determined by extrapolation of Dean and Davis viscosity-index system 
(Dean and Davis, Chem. € Met. Eng., 36, 618, 1929) beyond 100 VI 
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To obtain this high degree of paraffinicity the greatest 
promise apparently lies in developing a paraffinic mate- 
rial of unusual chain length. Work by other investiga- 
tors has demonstrated that the viscosity indices improved 
with the length of the unsaturated paraffin used in the 
polymerization step. However, the pour (or solidifica- 
tion) points of their products increased rapidly as the 
chain length increased. Recently it has also been pointed 
out that materials having a long paraffinic-chain struc- 
ture are characterized by low viscosity-temperature co- 
efficients. Obviously, the products most desired is there- 
fore some sort of isoparaffinic material of relatively high 
molecular weight which is not handicapped by a high 
solidification point. 

Extensive research has recently led to the develop- 
ment of such materials by polymerization of the light 
ends of refinery gasoline. These polymers are liquids 
soluble in mineral oils, and possess the remarkable prop- 
erty of increasing the viscosity indices of such oils even 
when used in low concentrations. For the sake of sim- 
plicity these materials are referred to as “Exanol,” with 
the understanding that this term involves a class of 
compounds rather than one specific material. With such 
products oils having viscosity indices above 120 have 
become an actuality. 


Exanol 


Exanol is a colorless substance which can be made 
with molecular weights up to many thousands, ranging 
from a light fluid oil up to highly viscous polymers which 
barely flow. They are pure hydrocarbons, essentially 
saturated in character, with a hydrogen-carbon ratio of 
2. Although it effects unusual changes in the viscosity 
indices of the different oils, Exanol does not appreciably 
alter the other commonly measured physical and chem- 
ical properties. Gravity, flash, fire, pour, color, Conrad- 
son carbon, acidity, saponification, and demulsibility 
characteristics are all essentially those of the base stock 
itself. 

On account of the radical departure from established 
practices involved in the use of such oils a large number 
of experiments and motor tests were carried out to deter- 
mine their operating characteristics and the advantages 
gained in their use. They included ease of starting, 
consumption, pumping, and engine-sludging experiments. 
The results of this work have confirmed predictions 
based on the physical characteristics of Exanol blended 
oils, in that they have shown that these oils, in compari- 
son with normal oils, give: (1) Lower consumption for 
comparable ease of starting; (2) Lower carbon and 
sludge-forming tendencies; (3) Excellent piston seal 
and lubrication. 

This has led to commercial production of motor oils 
by this process. It is believed that Exanol is a new and 
valuable tool for both the petroleum and the automotive 
industry, in that it provides a means of economically 
obtaining oils of better temperature-viscosity character- 
istics than can be manufactured solely by refining meth- 
ods. Better low-temperature starting is obtained without 
loss of protection to other parts of the engine by excessive 
thinning out or loss of “body.” The characteristics of 
these oils make it possible to reduce the number of vis- 
cosity grades necessary to cover the entire range of 
automotive-engine lubricants. 
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A’) it solves any equation of the form 
y = x" where either x or y, or both, 
may be either greater or smaller than 
unity. If the number is greater than 


unity the lower chart is used, and if 
Cue ant smaller, the upper chart. If the ex- 





ponent is less than unity it is used as 
: / such. If greater, its reciprocal is used. 

| Examination of the solved problems 
illustrated on the chart will show that 
. it is based on the use of proportional 
logarithms. By drawing a line from 
' any number to the pivot point, A, the 
projection of points on this line on the 


horizontal axis represent the logs of all 
- fractional powers of that number and 


t EASY MEANS FOR DETERMINING ROOTS any fractional power may be determined 


. by proportional division of the line. 


x AND POWERS This is accomplished by means of the 


vertical scale as in the following ex- 






































































































































































































































































































































































































































































































































































































































































































































































































































i 
ATE ample: Let « = 100 and m = some 
, By Clarence J. Schillin : - : 
¥* . J “aes number less than unity. The line A-B 
1 East Cleveland, Ohio . eee 
on the chart represents all values of 
f 100" where n is less than unity and, for 
1 EMI-LOGARITHMIC cross-section Its use is far simpler than that of the the particular value where n is 0.5, the 
e paper supplies a ready means for de- log-log rule which seems to remain a_ intersection with ordinate 0.5 gives the 
termining all roots and powers of num- good deal of a mystery to engineers who point C, corresponding to a value of 
bers. The chart reproduced herewith is do not use it constantly. It is true that y = 10. 
too small for best results, but the beauty there are tables for fractional powers, Suppose, however, that m is greater 
of the method lies in the ease with such as those in Perry’s “Chemical En- than unity, for example, 2. Let + = 
. which a larger chart can be prepared in gineers’ Handbook,” and that both 10. It is’ then necessary to perform 
a few minutes’ time, using only a piece logarithms and the slide rule are capable proportional multiplication of the log of 
: of semi-log paper, a straightedge and a_ of greater accuracy. However, a some- 10, which is accomplished in the reverse 
, pencil. what larger chart is sufficiently accurate of the manner shown above. The recip- 
y The method is valuable for determin- for most engineering calculations, while rocal of 2 is 0.5. A line from A through 
f ing any root or power, such as the frac- it does not suffer from the difficulties of the intersection of ordinate 0.5 and 
y tional powers that occur so frequently interpolation nor the limited scope of abscissa 10 cuts the horizontal axis at 
y in the formulas for heat transfer and tables. Furthermore, it is used in one a value of y = 100. 
“ fluid flow. It is particularly useful in or two simple steps and presents a In the case of numbers less than 
. the case of powers and roots of numbers minimum opportunity for error, unity the chart is used similarly. When 
y less than unity, the calculation of which It will be observed that the chart is + = 0.01 and nm = 0.5 the value of y, 
ik by means of log tables or the log scaleon in two parts, one for numbers larger corresponding to point C’, is 0.1. On 
a slide rule involves the use of negative than unity, and one for smaller num- the other hand, if + — 0.1 and n = 2, 
logarithms, several computations and an bers. By means of a single straight line the value of y is 0.01 as shown by the 
. equal number of opportunities for error. drawn through the pivot point A (or intersection at point B’. 
. 
T 
P= 
Ss Logarithmic chart for determining roots and powers of numbers 
¥y 
>? X and Y Values, Numbers Less Than Unity _" 2 pHtrrm oa = 
S ownwrwdrt © ~ -~-S $SSsS 5 a ss $88 8 S Ss 
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More About Slaked Lime 


Epitor’s Note: Slaked lime, re- 
ferred to in a recent editorial as the 
“Hydrate of Confusion,” continues to 
hold the interest of many Chem. & Met. 
readers, judging from the volume of 
correspondence. Perhaps it is now time 
for action on the part of the industry— 
or its customers. 


To the Editor of Chem. & Met.: 
Sir—In making calcium acetate, the 


most frequent operating difficulties 
caused by lime are due to excess 
“sludge” in the neutralized liquor and 


to formation of scale on the heating sur- 
faces of evaporators, etc. The first of 
these may result from siliceous matter 
in the lime, improper burning or air 
slaking in storage; the second is caused 
by over-neutralizing which is difficult 
to control properly unless the lime is 
properly slaked. 

The lime manufacturer can control 
the insoluble matter in his product 
whether it comes from impurities in the 
stone or under-burning. Air slaking 
usually occurs at the plant where the 
lime is used and results from the prac- 
tice at most wood-distillation plants of 
carrying rather large stocks to avoid 
interruptions in operation if shipments 
should be delayed in transit. Several 
plants have installed large concrete 
slaking vats, each large enough to hold 
one or more cars of lime. The lime is 
slaked as soon as it is received and kept 
covered with water until it is used. 
This solves the sludge prob- 
lem which results from air slaking. 

Proper neutralization of pyroligneous 
acid is a much more “tricky” process 
than is ordinarily supposed. Without 
going into detail as to the operating 
troubles due to over- or under-neutraliz- 
ing, it may be said that proper control 
depends to a considerable extent on the 
quality of the slaked lime. A procedure 
which makes good lime is to cover the 
bottom of the slaking vat with lump 
lime to a uniform depth of 15 to 18 in. 
Cold water is run in until the lime is 
covered to a depth of 6 to 8 in., making 
sure that the water penetrates and 
thoroughly wets any piles of fine ma- 


excess 
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terial. The water should be added 
rapidly enough that the total quantity is 
in the vat before slaking starts. Dur- 
ing the course of the slaking any spots 
which boil with unusual violence are 
opened up by forcing a steel bar to the 
bottom of the vat and giving it a cir- 
cular motion to open up a channel for 
more water to get to the heated area. 
The main idea is to keep the tempera- 
ture down. If the lime is to be stored as 
a reserve supply, it is covered with two 
or three inches of water after the reac- 
tion has stopped, otherwise it is al- 
lowed to cool for 24 hr. before use. 

If properly slaked, the lime will be 
very fine grained and of such a con- 
sistency that it may be cut down with a 
hoe, leaving a vertical face. The ma- 
terial which has been disturbed, how- 
ever, forms a slurry, fluid enough to 
flow through a trough or to be pumped 
by a centrifugal pump. If this slurry 
is allowed to stand for any length of 
time, the hydrate settles out, forming 
a stiff paste which is rather difficult to 
handle. If used at once, the lime goes 
into solution very quickly and the 
proper end point of the neutralization 
may be easily controlled. 

Lime which is “burned’ in slaking is 
more difficult to handle and dissolves 
much more slowly. There is a tendency 
for some of it to settle out and collect 
in the center of the neutralizing tub 
and also, some of it stays in suspen- 
sion. A test of the liquor may show the 
proper end-point has been reached but 
after standing a few hours, it will be 
found to be considerably over-neutral- 
ized, which results in excessive foam- 
ing when the liquor is distilled and in 
formation of hard scale on _ the 
evaporator tubes and on the surfaces 
of the drum-drvers. 

T. C. ALBIN 
Chemical Engineer, 
Forest Products Chemical Co., 
Memphis, Tenn. 


To the Editor of Chem. & Met.: 
Sir—The editorial on slaked lime 
which appeared in Chemical & Metal- 
lurgical Engineering is not only verv 
timely but pertinent. You have struck 
the nail on the head when you pointed out 





the great uncertainty in the physical 
properties of lime as now produced, 
which can also be expressed as the avail- 
ability or the efficient use of lime in any 
of its applications. 

Slaked lime is probably one of the 
oldest chemical compounds known to 
man, and I really believe that today 
comparatively less is known about it 
than many other important compounds, 
some of which have only been developed 
within the last few years. 

I might mention that considerable 
light may be thrown on this subject 
when we realize that the physical con- 
dition of lime or slaked lime not only 
depends upon the physical geological 
structure of the calcium carbonate to 
begin with, but as importantly the 
method, ways and means and control of 
the decomposition of calcium carbonate. 

E. A. Hutts 
Vice President and 
Director of Operations, 
Mathieson Alkali Works, 
New York, N. Y. 


To the Editor of Chem. & Met.: 

Sir—When I read your editorial 
“Slaked Lime, Hydrate of Confusion” 
in the September issue I was inclined to 
feel it was just another one of those at- 
tempts to “revolutionize the lime indus- 
try.” However, upon reading the com- 
ments in the November issue and hav- 
ing recalled to mind some of the writer’s 
stormy experiences with lime, I feel in- 
clined to join in the discussion. 

I feel that you should have made 
some distinction between the present- 
day product which is marketed as hy- 
drated lime and that which the indus- 
trial or chemical consumer makes him- 
self by slaking lump lime to a putty or, 
more often, to a milk of lime suspen- 
sion. Both are hydrates of lime. 
Nevertheless they are two distinct 
products and it is the former that is 
more or less a source of confusion. The 
physical-chemical properties of the hy- 
drate are the ones which are not well 
understood and not so much the chemi- 
cal properties themselves. 

This writer is inclined to agree with 
your November correspondent, Mr. 
Wiedemann, to the extent that the 
properties of a hydrate are largely de- 
termined by the stone from which it is 
made. We acknowledge this to be true, 
though we do not know the underlying 
reason. Regardless of this I think 
most anyone with any experience in the 
manufacture of lime will agree that 
when nature built the quarry she was 
working more uniformly than do any of 
the subsequent manufacturing processes. 

The first factor in the manufactur- 
ing process which influences the hydrate 
is the burning. This is a crude and 
must necessarily be a cheap process. It 
is not well understood what happens in 
a lime kiln other than that the carbon- 
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converted to oxides. What 


ates are 
happens between the time when the 
stone has been converted to lime and 
when it leaves the kiln is just where the 


“fun begins.” This is more true in 
dolomites than in high calcium stones. 

In the process of hydration we still 
have variables creeping in which make 
the product all the more complex and 
lacking in uniformity. It can be easily 
demonstrated what effects rate of hy- 
dration and existing temperatures have 
on the resulting hydrate, yet the writer 
has failed to find equipment in which 
any attempt has been made to control 
these variables. 

So long as the price of lime remains 
near where it is today, it is doubtful if 
anything will be done along these lines. 
The highly specialized users require 
only a small tonnage. The manufac- 
turer is not justified in the expenditure 
to arrive at one particular end product. 

It is not likely that this picture will 
be changed by the lime producers them- 
selves. It may be changed however by 
the users of chemical and industrial 
limes who due to developments in their 
processes ultimately will demand spe- 
cialized lime products. Then it re- 
mains for someone with the courage 
and means to start at the beginning 
with the natural material and so con- 
struct a process as to arrive at the 
product desired. Even then each process 
may have to be modified to meet a local 
condition, because, as Mr. Wiedemann 
has pointed out, each deposit presents 
an element which has its own influence. 

R. G. GREEVES 
253 Valleywood Drive, 


Toledo, Ohio. 


To the Editor of Chem. & Met.: 

Sir—Your editorial and letters from 
readers on the “Hydrate of Confusion” 
have been read with interest. In the 
beginning I should like to state em- 
phatically that a considerable proportion 
of the confusion results not from hy- 
drated lime, but from the men discuss- 
ing it. 

Talk of research on chemical engi- 
neering problems is largely a waste of 
time. What is needed more is an edu- 
cational program which will familiarize 
the user of hydrated lime or of quick 
lime with the product itself. 

Mr. H. E. Wiedemann has stated the 
question very well, “The physical 
nature of lime seems to be influenced 
largely by the limestone from which it 
is manufactured.” Commercial lime is 
more or less impure calcium oxide and 
is made by heating or burning more or 
less impure calcium carbonate. Cal- 
cium carbonate is found in limestone, 
marble, chalk, sea shells and many of 
the byproducts from industry. A de- 
posit of calcium carbonate, in whatever 
form, with a purity of 99.5 per cent is 
very rare. Nature is not so particular 


in her manufacture as the users of lime 
would seem to demand. Many attempts 
have been made, some successful, to 
purify the raw calcium carbonate, but 
on the whole, cost of such practice has 
been prohibitive. Such a simple puri- 
fication as washing limestone may prove 
too costly for the lime manufacturer. 

The impurities present in limestone, 
chalk or marble are those found in all 
sedimentary rocks: silica, in the form 
of sand or clay, magnesium, in the form 
of carbonate or sulphate, iron and 
aluminum oxides and salts of calcium 
itself, sulphates, chlorides, phosphates. 
None of these limestones when burned 
makes good lime. As there is a great 
loss in weight when lime is burned, it 
takes approximately 2 lb. of limestone 
to make a pound of lime; if the silica 
content of the limestone was 1 per cent, 
then the silica content of the lime will 
be 2 per cent. Now 2 per cent of 
silica in a lime is a prohibitive amount 
for some users. This user must then 
seek a lime manufacturer who has a 
limestone deposit containing little silica 
and he may have to pay a premium due 
to higher transportation costs. If the 
local lime manufacturer by washing his 
limestone can reduce the silica and still 
keep his costs below the premium paid 
for higher transportation costs, he still 
can compete for this user’s business. If 
costs are too high, he must forego the 
business. 

In some of the applications of lime, 
deliberate use is made of an impurity, 
for example, “Finishing Lime,” for 
use in wall plaster finish is better be- 
cause it contains magnesium. The dolo- 
mitic limestone from which this is 
made has a national reputation, but 
this lime is not at all suitable for water 
purification. So it goes, pure calcium 
hydroxide has but one set of chemical 
properties. Furthermore, it has only 
one physical property which may vary, 
namely, being a solid, its particle size. 
If too large in size, it can be reduced 
by grinding. And here, as our friend 
Dr. Bancroft might say, there are so 
many of us who know so little of the 
effects of particle size. 

Let us look at this state of confusion 


fairly, is it the material or is it the 

makers and users of lime products? 
O. H. Prerce 

Chemical Engineer, 

Aluminum Ore Co., 

East St. Louis, Ill. 


To the Editor of Chem. & Met.: 

Sir—We use a considerable amount 
of slaked lime and in these applications 
we have encountered some variability 
in the lime, due principally we think to 
its fineness. We have always assumed 
that the chemical behavior of the lime 
itself was a rather minor variable in 
the effects encountered, but due to 
variations in fineness which we know 
exist, we find a variation in the speed 
of the reaction obtained. 

To us it would seem that a method 
of controlling the fineness of the hy- 
drated lime would to a large extent over- 
come the difficulties which we have en- 
countered. There may be some effect 
due to shape of particle as well as to 
size of particle. 

i a 
National Carbon Co., 
Cleveland, Ohio. 


D. |. Mendelejeff—A Correction 


To the Editor of Chem. & Met.: 

Sir—May I correct an error you have 
made in presenting my article on the 
Mendelejeff Centenary in your Septem- 
ber issue? You state on page 468 that 
Dmitri Ivanowitch Mendelejeff was 
made professor at the University of 
Leningrad, “a position he held to his 
death in 1907.” The fact is that 
Mendelejeff was obliged to resign in 
1890 from the university to which he 
had given most of the active years of 
his life since 1866. This was the second 
public (or political) tragedy of his life 
work. From this time Mendelejeff de- 
voted his restless mind and ceaseless 
energy to the Chamber of Weights and 
Measures as its first director and it 
was this position he held at the time of 
his death in 1907. 


GILLINGHAM 


E. SwIATLOWSKY 
Mendelejeff Centrographical 
Laboratory, Leningrad, U. S. S. R. 





Materials of Construction for 
Chemical Engineering Equipment 


Epitor’s Note: In the two direc- 
tories published in the October and 
November issues of Chem. & Met. 
there were listed approximately 2,500 
different materials which have been 
proposed or are now used in the con- 


Name Description 
Buflokast Cast iron alloys 
Indur Phenolic Resinoid 
Lamicoid Laminated 
Micanite Products 


Stackpole Carbon and grapnite products 
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struction of chemical engineering equip- 
ment. Unfortunately, but perhaps only 
naturally, a few errors of omission and 
commission crept in these compilations 
and have been brought to our attention 
through corrective comments from 
Chem. & Met. readers. Additions to 
these lists, other than those shown be- 
low, will be heartily welcomed. 


Manufacturer 


Buffalo Foundry & Machine Co., Buffalo, 
New York. 

Reilly Tar and Chemical Co., Indianapolis, 
Indiana. 


{ Mica Insulator Co., New York. 


Stackpole Carbon Co., St. Marys, Pa. 
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Building the Chemical Plant. 


CHEMICAL ENGINEERING PLANT DESIGN. 
By Frank C. Vilbrandt, Professor of 
Chemical Engineering, Iowa State Col- 
lege. Published by McGraw-Hill Book 
Co., Inc. 341 pages. Price, $4. 


Reviewed by W. R. Veazey 


THERE ARE three general phases in 
the practical commercial development of 
a chemical product: (1) Choice of the 
process and establishment of its par- 
ticular and peculiar chemical and physi- 
cal characteristics; (2) the selection 
and design of unit operation and process 
equipment in view of the limitations im- 
posed by item 1: (3) the assembly, erec- 
tion and coordination of equipment and 
structure into a final working unit. 

Thus far no one has apparently at- 
tempted a comprehensive textbook on 
process selection and characteristics, but 
the matter of unit operation and process 
equipment has been very satisfactorily 
covered by the standard chemical engi- 
neering texts such as Walker, Lewis and 
McAdams, and Badger and McCabe. 

Vilbrandt’s “Chemical Engineering 
Plant Design” now gives us an excellent, 
practical, common-sense presentation of 
the problems encountered in the arrange- 
ment and construction of the chemical 
plant itself. It is a valuable book for the 
engineer who is concerned with the 
erection of chemical plants, and it is also 
excellently adapted to the enlargement 
of the vision of the chemical engineer to 
such an extent that he will more fully 
appreciate the fact that chemical manu- 
facture recognizes no artificial profes- 
sional boundaries but involves a uni- 
form blending of civil, mechanical, 
electrical, metallurgical and chemical 
engineering with acute economic per- 
ception. 

That the reader of this book may ap- 
preciate the fact that it encompasses a 
much broader field than foundations and 
actual building construction, attention 
should be directed to its comprehensive 
chapters on the development of the de- 
sign project, chemical engineering plant 
location, layout and elevation, pumps 
and pumping, piping installations, flow 
diagrams, power and power transmis- 
sion, selection of process equipment, and 
preconstruction cost accounting. A 40- 
page appendix contains useful tables of 
equivalents, temperature, weight and 
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measure conversions; a series of ele- 
mentary problems in chemical engineer- 
ing plant design, and an _ interesting 
compilation of preconstruction cost data 
for a complete ferrous sulphate plant 
project. 


Measuring Markets 


America’s Capacity To ConsuME. By 
Maurice Leven, Harold G. Moulton, and 
Clark Warburton. Publication No. 56, 
The Brookings Institution, Washington, 


D. C. 272 pages. Price, $3. 
Reviewed by R. S. McBride. 
THIS is the second of four volumes 


intended to present an objective eco- 
nomic analysis of “the relation of the 
distribution of national wealth and in- 
come to economic progress.” It and its 
predecessor (see Chem. & Met., page 
484, September, 1934) should be 
Siamese twins for the industrial execu- 
tive. The later two volumes on the 
relation of consumption and production 
and finally, the resume and recom- 
mendation volume will, of course, re- 
quire comment later. 

In so far as possible, the able authors 
of this book have presented their find- 
ings in the final chapter as six num- 
bered conclusions. So important are 
these that they deserve repeating here. 


1. During the so-called “new era” of 
the gay twenties the United States was 
not living beyond its means. 

2. There has been a tendency, at least 
during the last decade or so, for the in- 
equality in the distribution of income to 
be accentuated. 

3. Vast potential demands alike for 
basic commodities and for conventional 
necessities exist in the unfulfilled wants 
of the masses of the people, both rural 
and urban. 

4. The United States has not reached 
a stage of economic development in which 
it is possible to produce more than the 
American people as a whole would like to 
consume. 

5. We cannot materially shorten the 
working day and still produce the quan- 
tity of goods and services which the 
American people aspire to consume. 

6. In emphasizing the need of increas- 
ing consumption, we must not forget the 
necessity of simultaneously expanding 
production. 


Chemical engineers will dissent radi- 
cally and justifiably from the fifth con- 
clusion if this refers to the long-time 
viewpoint. It could be true over an 





we were to 
assume that no further technologic 
advance was to be made. No one, not 
even these economists, can properly so 
assume. With further advance in tech- 
nologic efficiency, there will be still 
further possible shortening of the work- 
ing period for the average man. Indeed, 
it is that social consequence of tech- 
nology which is at the root of much, 
though by no means all, of our present 
economic stress and strain. 

It is to be hoped that when the Brook- 
ings Institution authors undertake to 
correlate production and consumption, as 
promised for the third volume, they may 
recast somewhat their conclusions with 
respect to the influence of technology. 
They have on the staff of the Institu- 
tion men eminently qualified further to 
analyze this phase of economic trend 
and to interpret it on as high and use- 
ful a level as they do the balance of 
their study. 

Despite disagreement with one major 
conclusion, the reviewer can cordially 
recommend this work for the thought- 
ful study of every chemical-engineering 
process-industry executive. 


extended period only if 


Inter-Industry Distribution 


MarkKetinc. By John H. 
Published by Prentice-Hall, 
Price, $3.50. 

Reviewed by Richard L. Lawrence 
THIS BOOK covers distribution of 
producers’ and capital goods, of which 
the equipment and products of the 
process industries are typical. (Primary 
raw materials are omitted because of 
their special characteristics and the al- 
ready ample literature.) The various 
phases of inter-industry distribution 
which are discussed include market 
analysis, trade channels, industrial sales 
organizations, advertising and selling 
methods, price-basing, warehousing, 
marketing costs, trade associations, and 
the fundamental questions of general 
policy. 

The fact that about 70 per cent of all 
industrial sales are direct from manu- 
facturer to consumer (basis 1929 Cen- 
sus) illustrates the close contacts main- 
tained in this field. 

There is a striking diagram of the 
pyramid of industrial sales behind every 
retail sale, indicating the huge propor- 
tion of final cost directly attributable to 
distribution expenses. 

The author points out the expensive 
economies of purchase specifications 
which are too broad or too narrow. Al- 
though purchases on the basis of speci- 
fications and performance are desirable 
for most products, there are numerous 
items which are best purchased on the 
basis of reliable brands. 

This book should be useful, not only 
to sales and purchasing departments, but 


I NDUSTRIAL 
Frederick. 


Inc., New York. 401 pages. 
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also to the operating men who actually 
initiate the purchases. References to de- 
tailed literature on all of the major 
phases of industrial marketing are listed 
in footnotes and a bibliography. 


Plastics 


Prastic Morprnc. By Louis F. Rahn. 
Published by McGraw-Hill Book Co. 
241 pages. Price, $3.00. 


Reviewed by James A. Lee 


IF INTERESTED in any phase of the 
plastics industry you should read and 
keep for your bookshelf a copy of this 
work on the subject. It supplies the 
engineer with a brief story of the 
whole commercial plastics industry pre- 
pared by an unbiased authority. 

Professor Rahn has very appropri- 
ately given over the first part of the 
book to a description of each of the 
important types of plastic materials. 
In each case he has included a dis- 
cussion of the chemistry of the manu- 
facturing process, the commercial 
applications, and a tabulation of physi- 
cal, chemical and mechanical properties. 
With this information for a background 
he has passed on to the principal sub- 
ject of his text, molding. Ina thorough 
manner the various types of molding, 
the molds, operating equipment, and the 
plant layout, installation, operation and 
maintenance are discussed. In the ap- 
pendix are included a list of 500 to 600 
plastic products, their trade names, 
types and producers; and several mathe- 
matical tables which will save the molder 
much time and trouble. 


Tue MrneraL Inpustry Dura 1933. 
Vol. 42. Edited by G. A. Roush. Mce- 
Graw-Hill Book Co., New York. 745 
pages. Price, $12. 


DEVELOPMENTS during the past 
year in each individual field of the 
metallic and non-metallic industries have 
been covered. As in the case of the pre- 
ceding volume the publication was made 
possible through the cooperation of the 
American Institute of Mining and 
Metallurgical Engineers. The number 
of subjects covered and the method of 
presentation have remained practically 
unchanged. In most branches of the 
mineral industry the past year has 
brought a definite check to the decline 
in output which characterized the three 
preceding years. Gold production which 
is always benefited by periods of indus- 
trial depression set an all-time record, 
the production being about five per cent 
above that of 1933. 


Atconot Unper State Liquor Laws. By 
J. P. McGovern. Distributed by the In- 
dustrial Alcohol Institute, New York. 


A SUMMARY nd analysis of the 
pertinent statutes dealing with alcohol 
in all states and in the District of Co- 
lumbia. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D.C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated 
pamphlet is free and should be ordered from bureau responsible for its issue. 


Yearbook of Agriculture, 1934. Depart- 
ment of Agriculture; $1.00, 783 pages 
cloth). 


Machinery for Dusting Cotton, by R. C. 
Gaines and D. A. Isler. Department of 
Agriculture, Farmers’ Bulletin 1729; 5 
cents. 


A Review of the Patents and Literature 
on the Manufacture of Potassium Nitrate 
With Notes on Its Occurrence and Uses, by 
Colin W. Whittaker and Frank O. Lund- 
strom. Department of Agriculture Miscel- 
laneous Publication 192; 5 cents. 


The Use of Naphthalene Against the Jap- 
anese Beetle, by Walter E. Fleming and 
Francis E. Baker. Department of Agricul- 
ture Technical Bulletin 427; 5 cents. 


Storage of Mill Cane. Department of 
Agriculture Technical Bulletin; 5 cents. 


Agronomic Evaluation Tests on Mechan- 
ical Blocking and Cross Cultivation of 
Sugar Beets, by A. W. Skuderna and others. 
Department of Agriculture Circular 316; 5 
cents. 

The Naval Stores Station of the Bureau 
of Chemistry and Soils, by F. P. Veitch. 
Department of Agriculture Miscellaneous 
Publication 206; 5 cents. 


Technical Bulletins 376-400. Department 
of Agriculture unnumbered pamphlet. List 
giving titles and tables of contents. 


Publications of the United States Geolog- 
ical Survey, revised to August, 1934. 


Tin Deposits of Alabama, by E. W. Ells- 
worth. Department of the Interior unnum- 
bered document; mimeographed. 


Sources of Foreign Credit Information. 
Bureau of Foreign and Domestic Com- 
merce, Trade Information Bulletin 292, Re- 
vised 1934; 5 cents. 

Trading Under the Laws of Mezico, by 
Mariano H. Ramirez. Bureau of Foreign 
and Domestic Commerce, Trade Promotion 
Series 152; 15 cents, with mimeographed 
supplement. 

Preparing Shipments to British Countries, 
by Roberta P. Wakefield and Henry Chal- 
mers. Bureau of Foreign and Domestic 
Commerce Trade Promotion Series 154; 20 
cents. 

Foreign Trade of the United States, 1938, 
by Grace A. Witherow. Bureau of Foreign 
and Domestic Commerce Trade Promotion 
Series 156. 

Reciprocal Trade Agreement Between the 
United States of America and Cuba. State 
Department, Executive Agreement Series 
No. 67; 10 cents. 

Discussions of Labor Laws and Their Ad- 
ministration at the 1938 Convention of the 
Association of Governmental Officials in In- 
dustry of the United States and Canada, 
Chicago, IU. Bureau of Labor Statistics 
Bulletin 609; 15 cents. 

State Reporting of Occupational Disease, 
by Margaret Thompson Mettert. Depart- 
ment of Labor, Women’s Bureau Bulletin 
114; 10 cents. Includes a survey of legis- 
lation applying to women. 

Discussions of Industrial Accidents and 
Diseases at the 1933 Meeting of the Inter- 
national Association of Industrial Accident 
Boards and Commissions. Chicago, IIL 
Bureau of Labor Statistics Bulletin 602; 20 
cents. 

Studies in Asphyzia, by W. P. Yant and 
others. Public Health Service Bulletin 211; 
15 cents. 

Crossties and Poles Purchased and Pre- 
served, 1931. Bureau of the Census, un- 
numbered pamphlet; 5 cents. 

Statistical Appendix to Minerals Year- 
book, 1932-383. Bureau of Mines; $1.00 
(cloth), 514 pages. 

Subject Index of Tariff Commission Pub- 
lications, Revised August, 1934; 10 cents. 

Production and Sales of Dyes and Other 
Synthetic Organic Chemicals, 1938. Tariff 
Commission Report No. 89, Second Series; 
10 cents. 

Quantities of Animal and Vegetable Oils 
and Greases Consumed in the Production of 
Sulphonated Oils, Other Soluble Oils, 
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Greases and Softeners, 1931 and 1983. Tar- 
iff Commission unnumbered document; 
mimeographed. 


Traffic in Containers of Distilled Spirits. 
Regulations 13 of bg es Department, 
under Congressional Joint esolution ap- 
proved June 18, 1934; 5 cents. 


Processing Tax on Certain Oils. Bureau 
of Internal Revenue Regulations 48 under 
Section 6024 of the Revenue Act of 1934. 


Taxes on Gasoline; Lubricating Oil; 
Brewer’s Wort and Malt Products; Grape 
Products; and Matches. Bureau of In- 
ternal Revenue Regulations 44 (Revised 
September, 1934) under the Revenue Act of 
1932 as amended; 10 cents. 


Convention Dates of Trade Associations. 
Chamber of Commerce of the United States, 
unnumbered pamphlet, Octeber 1, 1934. 
Dates and places of meeting of conventions 
to be held by trade associations. 

Petroleum Refineries, Including Cracking 
Plants, in the U. S., Jan. 1, 1934, by G. R 
Hopkins and E. W. Cochrane. Bureau of 
Mines Information Circular 6807; mimeo- 
graphed. 


General Information for Refiners of 
Petroleum Regarding the Tests of Lubricat- 
ing Oils at the Engineering Experiment Sta- 
tion, Annapolis, Md. Navy Department, 
N.Eng. 31; 5 cents, 1934 revision. 


Applied Methods and Equipment for Re- 
ducing Evaporation Losses of Petroleum 
and Gasoline, by Ludwig Schmidt. Bureau 
of Mines Bulletin 379; 20 cents. 

Abridged. Volume Correction Table for 
Petroleum Oils. Revised Supplement to 
Bureau of Standards Circular C154; 5 
cents. 

Standards for Checking Opacity Meters. 
Bureau of Standards Letter Circular 418; 
mimeographed. 


The Painting of Structural Metal (Steel, 
Galvanized Metal, Tin Plate and Copper), 
by Percy H. Walker and E. F. Hickson. 
Bureau of Standards Letter Circular 422; 
mimeographed. 


Carbon Paper and Typewriter Ribbons. 
Bureau of Standards Letter Circular 424; 
mimeographed. 


Regulations for the Transportation of Ex- 
plosives and Other Dangerous Articles. In- 
terstate Commerce Commission. Part V, by 
Water on Freight and Freight-and-Passen- 
ger Vessels; 10 cents. Part VI, on Public 
Highways by Motor Truck or Other Vehi- 
cle; preliminary mimeographed document. 


Government Periodicals. Government 
1 7 te Office Price List 36, September, 


Index of Specifications Used by the Navy 
Department for Naval Stores and Material, 
corrected to and including July 2, 1934. 


Consumption and Prices of Non-metallic 
Minerals, by Paul M. Tyler. Bureau of 
Mines Information Circular 6794; mimeo- 
graphed. 

Trends in Practice and Costs of Concen- 
trating Copper Ores, by T. G. Chapman. 
Bureau of Mines Information Circular 
6792; mimeographed. 

_ Studies in Lead Metallurgy, by G. L. Old- 
right and Virgil Miller. Bureau of Mines 
Report of Investigations 3242: mimeo- 
graphed. 


Engineering Studies and Results of Acid 
Treatment of Wells, Zwolle Oil Field, 
Sabine Parish, La., by R. E. Heithecker. 
Bureau of Mines Report of Investigations 
3251; mimeographed. 

Lag, Spread, and Sustained Ignition in 
Electric Detonators, by A. B. Hooker and 
Bm. J. Coggeshall. Bureau of Mines Report 
of Investigations 3255; mimeographed. 

Investigations During 1933 of Combust- 
ibles in Manholes in Boston, Mass., by G. 
W. Jones and others. Bureau of Mines 
Report of Investigations 3260; mimeo- 
graphed. 

Placer Mining in the Western United 
States. Part II, Hydraulicking, Treatment 
of Placer Concentrates, and Marketing of 
Gold, by E. D. Gardner and C. H. John- 
son. Bureau of Mines Information Cir- 
cular 6787; mimeographed. 
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Stud Welder 


General Electric Co., Schenectady, 
N. Y., has introduced a new portable 
stud welder consisting of a welding 
transformer and control mounted in a 
portable steel cabinet, primary and sec- 
ondary cable, and a stud-welding gun. 
The stud is placed in the welding gun, 
pressed against the surface to which it is 
to be welded and one automatically timed 
impulse of power completes the weld. 
The welder is useful for welding studs 
to steel surfaces, for hanging piping, 
conduits, hooks and insulating materials. 


Shelf-Type Settler 
What 


new and 
methods have 


International 


are described as 
original flow handling 
been employed by the 
Filter Co., 59 East Van Buren St., 
Chicago, Ill, in a new sedimentation 
tank known as the Infilco Super-Settler. 
The Super-Settler has been designed for 
the rapid separation of solids and 
liquids by sedimentation, and for rapid 
and positive sludge removal. Further- 
more, it is provided with means for ac- 
curately controlling the flows through 
the various compartments so as to as- 
sure maximum utilization of the tank 
volume. Settling area can be increased 


Phantom view 


Lf fluent pipe 





of new Super-Settler 


ese 


to any desired capacity without chang- 
ing the length of flow of the material. 

Construction of the Super-Settler is 
indicated in the accompanying phantom 
view. A number of shelves placed one 
over the other at intervals of about 
2 ft. separate the basin into horizontal 
compartments across which the flow of 
solids-containing water is directed from 
inlet slots at the right side of the tank. 
Solids settle to the shelves and are re- 
moved intermittently by scrapers. Clear 
liquid is withdrawn through perforated 
pipes placed near the top of the left 
side of each compartment. 

The scrapers move back and forth 
continuously at a low rate of speed, 
scraping the settled solids off the ends 
of the shelves whence they settle into 
sludge sumps at either end. Each out- 
let pipe for the clear liquor discharges 
to its own weir so that flow through 
each compartment may individually be 
controlled. A sludge weir placed at 
each end of the apparatus controls the 
flow of sludge from the corresponding 
sump. The mechanism shown at the 
extreme right of the illustration is this 
company’s Supermix, used in conjunc- 
tion with the Super-Settler whenever 
chemical treatment of the sludge-con- 
taining liquid is required. 

Among the advantages claimed for 
the new settler is 
the small volume 
required, said to 
be only about a 
third that of other 
present-day _ set- 
tling basins 
of the type that 
have sludge re- 
moval mechan- 
isms. Another ad- 
vantage lies in the 
fact that the 
sludge removal 
mechanism can be 
lifted out for in- 
spection or re- 
pairs without 
stopping flow 
through the appa- 
ratus. Various 
materials of con- 





struction may be employed, although con- 
crete tanks and steel, precast concrete 
and Transite interior trim are most 
common. 


Radiant Heat Burner 


After three years of successful opera- 
tion in many different industrial appli- 
cations, the Burdett Mfg. Co., 19 North 
Sheldon St., Chicago, Ill, has an- 
nounced the development of a new 
radiant-heat gas burner, which is stated 
to burn any kind of flammable gas with- 
out changing the burner orifice. Con- 
struction of the new burner is shown 
in the accompanying cross-section. The 
gas-air mixture comes up through the 
center of the burner and is ignited just 
as it leaves the annular opening. The 
flame is then projected downward in a 
scouring motion over the surface of the 
refractory disk in contact with which 
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the gas is completely consumed, pro- 
ducing perfect combustion, according to 
the manufacturer. There is virtually 
no visible flame and at the disk tem- 
perature of about 2,300 deg., directed 
radiation accounts for most of the heat 
transfer to the object heated. Since the 
disk serves as its own combustion cham- 
ber, no combustion space within the fur- 
nace is necessary. Furthermore, it is 
stated that no excess oxygen is neces- 
sary and no CO is produced. 

The burner is said to operate equally 
well in any position. In large instal- 
lations it is assembled in multiple. It 
is claimed to lend itself equally well to 
on-and-off, throttling or high-low auto- 
matic control, or to hand control. 

Burners are built in sizes ranging 
from 3 to 18 in. in diameter with capaci- 
ties from 12,000 to 480,000 B.t.u. 
per hr. 


Electric Torch 


Electric Torch Mfg. Co., 2442 San 
Pablo Ave., Oakland, Calif., has an- 
nounced the Roffy automatic electric 
torch which operates directly from an 
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ordinary 110-volt lighting circuit. It 
can be used to weld in the same man- 
ner aS a motor-generator set or will 
produce a torch flame which can be 
handled similarly to an oxyacetylene 
torch. It is rated at only 2 kw. and 
yet will weld ferrous sheet material in 
thicknesses up to 4 in. and round stock 
up to 14 in. diameter. 


Self-Operated Temperature 
Control 


Fulton-Sylphon Co., Knoxville, Tenn., 
has developed a new self-contained tem- 
perature regulator with graduated dial 
and pointer for easy setting of control 
temperatures. This regulator, known as 
No. 943, operates through a standard 
temperature range of 100 deg. F. and is 
available in various ranges from —30 
to +300 deg. F. It is adjusted by means 
of a removable crank to _ prevent 
tampering. 


Liquid Level Gage 


After two years of field testing, Im- 
perial Instruments, Inc., 64 Ira Ave., 
Akron, Ohio, has introduced a new hy- 
drostatic-type liquid-level gage which 
employs a bellows-type metal diaphragm 
as the measuring element. The dia- 
phragm is connected by a mechanical 
linkage to the depth-indicating pointer 
and by tubing to the liquid in the tank, 





Level gage connected to storage tank 


thereby showing directly the head of 
liquid above the diaphragm. 

Gages are calibrated for some definite 
temperature and are available in sizes 
for tanks from 300 to 3,200,000 gal. 


Geared-Head Blower 


Exceptional compactness is achieved 
in a new centrifugal turbo-blower in- 
troduced by Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. This compactness is 
attained through the use of a gear- 
motor, geared for speed increase. Pres- 
sures from } to 3 lb. gage are developed 
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Geared-head turbo-blower 


with motor horsepower from 3 to 30. 

This company has also introduced a 
new reinforced steel sheave for use 
with V-rope drives. Known as the 
Duro-Brace Texsteel sheave, the outer 
walls are reinforced by a convex steel 
plate which practically eliminates the 
possibility of distortion. 


Whizzer Roller Mill 


Raymond Bros. Impact Pulverizer 
Co., 1302 North Branch St., Chicago, 
Ill., has recently adapted its Whizzer 
mechanism, previously employed in its 
air separators and hammer mills, to its 
roller mill. The Whizzer consists of a 
spider carrying radial blades which is 
rotated in the air stream at the outlet 
of the mill. Particles smaller than a 
given size will pass through the 
Whizzer, while larger particles, being 
unable to pass the rapidly revolving 
blades, are thrown back for regrinding. 
As the Whizzer is driven by a separate 
motor through a variable speed trans- 
mission, easy regulation of the product 
size can be accomplished. The device 
is said to cover the range from about 
80 per cent minus 100 mesh up to 99.75 
per cent minus 325 mesh, or better. 

Small-Batch Banbury 

To meet the need for a laboratory Ban- 
bury mixer with capacity greater than 
its Midget and smaller than its No. 00, 
the Farrel- Birmingham  Co., 
Conn., has introduced the new 
which has a capacity of 1% lb. of 
rubber or equivalent. It is 
the experimental mixing 
of all plastic materials. 
weighs 850 Ib. and is 
motor. 


Ansonia, 
size B, 
crude 
for 
batches 
machine 
74-hp. 


designed 
of small 

The 
driven by a 
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Automatic Pump Controller 


Maintenance of the level of water in 
an elevated tank between maximum and 
minimum levels is the function of a new 
controller recently announced by the 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. This controller, 
known as Type L-550, contains an auto- 
matic electric snubber or thermal time 
delay device to prevent secondary con- 
tact due to surges. The controller con- 
tains three mercury switches. One 
switch makes contact at the low level, 
and the second at the high level. The 
third switch is supported from a strip 
of bimetal wound with a heating ele- 
ment which is energized when the high 





tank 


Automatic control for storage 


pump 


contact is made. When both the snubber 
contact and low contact are closed the 
pump starts. The high level switch, 
when its contact is made, in energizing 
the heating element on the snubber, 
warps the bimetallic strip, opens the 
snubber switch and stops the pump. 


Equipment Briefs 


A new dessicant for laboratory and 
industrial use, consisting of anhydrous 
calcium sulphate and sold under the 
name of Drierite, has recently been put 
on the market by W. A. Hammond, 
Yellow Springs, Ohio. In drying effi- 
ciency the material is stated to stand 
between phosphorus pentoxide and 
concentrated sulphuric acid. Depend- 
ing upon the use to which it is put, 
Drierite is capable of absorbing from 
6.6 to 12 or 14 per cent of its weight 
of water. After exhaustion it may read- 
ily be completely regenerated by heating 
for one to two hours at a temperature 
of 235 to 250 deg. C. It is available 
in powdered and granular forms and is 
recommended for drying both gases and 
organic liquids. 

The FlakIce machine, developed by 
Crosby Field and formerly built and 
installed exclusively by the FlaklIce 
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Corp., of New York, is now being man- 
ufactured by the York Ice Machinery 
Corp., York, Pa., under exclusive rights. 
This company also has secured exclu- 
sive sales rights in the industrial: field. 


From descriptions of this equipment 
which have appeared from time to time 
in the past in Chem. & Met. it will be 
recalled that the machine consists of a 
cylinder capable of distortion, contain- 
ing recirculated, refrigerated brine and 
rotating partially submerged within a 
tank of water. Alternate sections of 
the cylinder are made of insulating ma- 
terial so that thin strips of ice are 
formed on the non-insulating sections. 
As the cylinder rotates it distorts, and 
through the distortion the ice film is 
cracked off as rapidly as formed and 
discharged from the machine in the 
form of curved flakes. 

E. F. Houghton & Co., Philadelphia, 
Pa., has recently perfected a new line 
of lubricants to which the name “Sta- 
Put” has been given. These lubricants 
consist of straight mineral oils combined 
with selected mineral hydrocarbons 
which increase ability to stay in place. 
Other hydrocarbons are added to in- 
crease the load-carrying capacity of the 
oils. The resulting products are said to 
combine high film strength with wear- 
and maintenance-reducing properties. 


Non-Electric Thermostatic Valve 


Fox Engineering Co., 36 Portland St., 
toston, Mass., has recently introduced a 
line of low-priced, non-electric controls 
for temperature and pressure. The pres- 
sure type operates on a differential of 
3 to 5 Ib. and is available in ranges from 
2 to 15 and from 15 to 100 lb. The 
temperature controls operate on differ- 
entials of 5 to 10 deg. F., and are avail- 
able in ranges from 100 to 180 and 200 
to 400 deg. F. for use on all types of 
liquids. 


Improved Geared Motor 


U. S. Electrical Manufacturing Co., 
206 East Slauson Ave., Los Angeles, 
Calif., has recently put out an im- 
proved, self-contained geared motor, 
known as the Synchrogear, and capable 
of delivering speeds at the output shaft 


Phantem view of improved geared motor 
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in the range from 2 to 10,000 r.p.m. 
The new design does not follow the 
usual practice of mounting a train of 
gears on one end of a standard motor 
frame. Rather, it embodies a geared 
transmission which is foundationed on 
a heavy pyramidal base capable of 
withstanding the unusual torque strains 
in high-torque geared reductions. The 
complete assembly occupies little more 
space than the motor would alone. 


Gate and Disk Valves 


Jenkins Bros., 80 White Street, New 
York City, has afinounced a number of 
new valves, including several additions 
to its line of bronze gate valves. These 
are of the inside-screw, traveling- 
spindle type, available for two pres- 
sures, 125 lb. steam and 150 lb. steam. 

This company has also announced a 
line of extra-heavy, bronze, regrind- 
renew valves made in globe and angle 
patterns. One type employs a nickel- 
alloy seat ring and disk and the other 
type a nickel-alloy seat ring and plug. 
Valves up to 2 in. size are recommended 
for 300 lb. steam pressure and 24 and 
3 in. valves for 250 Ib. steam pressure. 


Unit Agitator Drive 


In order to provide a complete agita- 
tor drive of self-contained, integral con- 
struction, the Patterson Foundry & Ma- 
chine Co., East Liverpool, Ohio, has re- 





Vertical type Unipower 
agitator drive 


cently introduced a line of “Unipower”’ 
agitators consisting of motor, speed re- 
ducer, and output shaft, together with 
the necessary bed plate for mounting on 
or adjacent to equipment. The accom- 
panying illustration shows the vertical 
Unipower; the company is also pre- 
pared to supply a horizontal drive of 
similar construction. 

The reducer is of the gearless type in 
which a single stage of reduction can 
readily handle a 100 to 1 ratio. The 
motor shaft is attached directly to an 
eccentric which actuates a number of 
radial plungers which are _ thereby 
pushed forward into the teeth of a circu- 





lar rack. One plunger makes complete 
entrance into the rack while other 
plungers are entering or leaving other 
teeth so that several plungers are in con- 
tact at one time. One revolution of the 
eccentric advances the low speed element 
through a distance equal to one tooth 
in the rack. Actually, each reducer con- 
tains two racks and two sets of plungers 
with a double eccentric so as to give a 
smooth, free running machine with the 
load well balanced. 

This company has also introduced two 
direct-drive Unipower agitators without 
speed reducers, one for mounting on the 
equipment and one for suspension from 
above. 


Equipment Briefs 


American Tool & Machine Co., Hyde 
Park, Mass., has recently introduced an 
all-welded stainless steel centrifugal 
basket which is welded and heat-treated 
in one piece, without the addition of 
balance pieces. This basket is re- 
ported to be in use at speeds up to 20 
per cent higher than previous operating 
speeds. Light, simple design is said to 
permit more rapid acceleration as well 
as quicker stopping. 

For the welding of high-carbon steels, 
the Metal & Thermit Corp., 120 Broad- 
way, New York City, has developed a 
new heavily coated electrode known as 
“Murex Special A.” The new electrode 
is said to hinder the migration of car- 
bon from the parent metal to the de- 
posited metal, assuring a more success- 
ful deposit. Typical tensile strength of 
deposits made with this rod is 73,000 
lb. per sq.in. with an elongation of 31 
per cent in 2 in. 

Sizes of 4 to 200 hp. are available 
in a new line of totally-enclosed direct- 
current, fan-cooled motors introduced 
by the General Electric Co., Schenec- 
tady, N. Y., for use in all applications 
where dust, dirt, moisture or other 
foreign matter are present in large 
quantities. These motors employ a 
system of dual ventilation, comprising 
an internal fan to cool the windings, 
and an external fan which draws cold 
air over the surface of the magnet 
frame and inner end shields. 

To guard against explosive mixtures 
of fuel and air, when starting up pul- 
verized coal, gas or oil-fired boilers, the 
Bailey Meter Co., Cleveland, Ohio, has 
developed a new control which pre- 
vents fuel feed until the boiler is 
thoroughly purged. This is a floating- 
bell draft gage which uses the draft loss 
through the boiler as a measurement of 
air flow. A snap-action contactor is 
connected to the air flow mechanism 
so as to remain open until the air flow 
through the boiler approximates 60 per 
cent of capacity. Once it closes, the 
fuel feeder operates and will continue to 
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do so until the air flow approaches 
zero. 

Reeves Pulley Co., Columbus, Ind., 
has announced improvements in the de- 
sign of the operating mechanism used 
in the remote and automatic control 
systems for its variable speed trans- 
mission. The ratio-changing méchanism 
now employs a motor of smaller and 
simpler construction, with fewer operat- 
ing parts, said to be quieter and longer- 
lived. The motor employs a built-in 
speed reducer and a special safety clutch 
which protects the motor in case of 
overload, also eliminating the use of 
a solenoid brake. 

With the object of reducing the solids 
content of steam leaving higher-pres- 
sure boilers, Combustion Engineering 
Co., 200 Madison Ave., New York City, 
has developed a steam washer which is 
placed inside the steam drum. This is 
built in various modifications but con- 
sists essentially of a screen through 
which the steam must pass on its way 
to the outlet, which screen is flooded 
with the feed water. The steam then 
passes through dry screens which re- 
move the entrained water. 

Kennedy Valve Mfg. Co., Elmira, 
N. Y., has recently introduced two new 
heavy standard bronze gate valves, the 
first, known as Fig. 23, having a non- 
rising, and the second, known as Fig. 
45, having a rising stem. These valves 
feature stems of particularly tough 
bronze, with an unusually large number 
of contact threads, employing a flexible 
connection between the stem end and 
the disk. Other features are: unusually 
deep stuffing boxes and heavy, non- 
distortable disk construction. 

A new portable thermometer, in 8 
and 10-in. case sizes of Class II con- 
struction and with a range of —25 to 
+125 deg. F., has been introduced by 
the Foxboro Co., Foxboro, Mass. The 
new instrument features convenience of 
use, high accuracy and long life. A 
similar instrument is available for re- 
cording pressures. 

A new line of unit heaters, known 
as Series 3, and featuring unusually 
pleasant appearance in combination with 
streamline tubes and resilient motor 
mountings, has been announced by the 
Fedders Mfg. Co., Buffalo, N. Y. The 
new heaters are made in a complete line 
of capacities up to 1,200 sq.ft. equivalent 
capacity. 

Amolastic is the name of a new 
product recently put on the market by 
the Floor Treatment Division of Ameri- 
can Oil & Disinfectant Co., 129 East 
26th St., New York City. It is a fine- 
grained asphalt emulsion which is 
mixed with materials such as cement, 
sand or gravel, and is used for repair- 
ing and resurfacing all types of floor. 

Sarco Co., Inc., 193 Madison Ave., 
New York City, has introduced two 


new self-operating temperature regula- 
tors, including Type KR-15, a close- 
coupled controller for use in brine cool- 
ing coils, and Type TR-20, a junior 
model of this company’s tank regulator. 
The latter is made in sizes of %, 4 and 


2 in. 
Improved Acetylene Generators 


Improved models in both its port- 
able and its stationary Oxweld genera- 
tors have been announced by the Linde 
Air Products Co., 30 East 42d St., New 
York City. The Type MP-4 portable 
acetylene generator has a capacity oi 
150 lb. of carbide, weighs 750 Ib. empty 





Type MP-5 stationary acety- 
lene generator 


and is rated to produce 300 cu.ft. of 
acetylene per hour. The type MB-5 
stationary generator delivers 1,000 cu.ft. 
of acetylene per hour, and is said to be 
the highest capacity, medium-pressure 
model now available. Except for size 
and slight changes in design, the two 
generators are identical. 

Feed is of the gravity type, employing 
a newly designed mechanism. Gas de- 
livery pressure is set at 13 lb., with a 
plus or minus variation of 2 lb. pos- 
sible by external adjustment. All neces- 
sary safety features have been incor- 
porated, and exposed piping has been 
avoided, so far as possible. Emptying 
and recharging operations are said to 
have been much simplified. 


Gasoline Lift Trucks ® 


Rounding out its line of electric and 
gas-electric lift trucks, the Elwell- 
Parker Electric Co., Cleveland, Ohio, 
has announced a new line of straight 
gasoline trucks in the 3-ton size. Among 
the features claimed for the new trucks 
may be mentioned the fact that all con- 
trols are grouped within easy reach of 
the operator’s right hand. A single foot 
pedal controls both the clutch and the 
brake. The hoisting mechanism operates 
hydraulically, receiving fluid under 
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3-ton gasoline lift truck 


New 


pressure from a pump driven directly 
by the motor. The maker claims un- 
usually rapid pick-up and ample power 
under instant control, and emphasizes 
the fact that stability of travel and quiet 
performance are assured. 


Distant Recorder 


For the indication and recording of 
temperatures, pressures, levels and other 
process conditions or operations at any 
distant place, up to several thousand 
miles from the detecting instrument, 
The Bristol Co., Waterbu:y, Conn., has 
introduced a new device known as the 
Metameter. This instrument combines a 
transmitter at the location where the 
process variable is being measured, an 
electrical circuit for conveying the im- 
pulses to the receiver, and a receiving 
instrument which mechanically trans- 
lates the impulses received into the meas- 
urements made. These are recorded 
continuously on a 12-in. chart. The 
durations and not the intensities of the 
transmitted impulses are proportional to 
the values measured. Therefore, neither 
voltage fluctuation nor the resistance of 
the line affect the accuracy of recording 
and only a two-wire circuit, such as 
existing telephone lines, is required. 
This meter is a modification of the 
Chronoflo system described in Chem. & 
Met., p. 570, October, 1932. 


Electric Telemeter 


An electronic relay, capable of trans- 
forming minute electrical currents into 
useful forces, is employed by the Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleve- 
land, Ohio, in a new telemeter system 
for measuring pressure, temperature, 
liquid level or other factors at distant 
locations. Using a three-wire system 
for distances up to 10 miles, accuracy 
within 1 per cent of the scale rating can 
be obtained. For distances under 3 
miles, a two-wire system yields an ac- 
curacy within 1 per cent. The trans- 
mitting element consists of a suitable 
detecting device which operates a vari- 
able resistance. The receiver contains 
a Wheatstone bridge circuit, in which 
an electronic-relay-operated Galvatron 
serves to balance the circuit through 
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adjustment of a variable resistance. A 
pen geared to this automatically ad- 
justed resistance records on a chart, 
tollowing every variation of the rheo- 
stat at the sending end. 


Electric Saw 


Rapid, economical cutting of iron, steel 
and alloy metals is claimed for the new 
Strobel electric arc saw, recently intro- 
duced by the Rich Manufacturing Co., 
Ltd., 3851 Santa Fe Ave., Los Angeles, 
Calif. This equipment employs a soft, 
alloy-steel, circular saw, rapidly rotated, 
in combination with the heat of an elec- 
tric welding arc. Consequently, molten 
metal and not cold metal is taken from 
the scarf as the cut is made. The arc 
is formed between the teeth of the blade 
and the material to be cut, heating the 
metal directly in the saw’s path to a 
plastic or molten condition. The arc is 
said to be extremely concentrated and 
on that account to produce a very shal- 
low overheated area, leaving the saw 
blade comparatively cool. 

In comparative tests the electric arc 


saw accomplished a certain cut in 1-in. 
steel plate in about one-fifth the time 
and at about one-eighth the cost of the 
same cut made with a cutting torch. 


Ball-Bearing Regulator 


Known as No. 505 Series, a new pres- 
sure reducing regulator has been de- 
veloped by the Mason-Neilan Regulator 
Co., 1190 Adams 
St., Boston, Mass. 
The regulator is 
of the diaphragm 
type and is 
equipped with 
stainless steel ball 
bearings which 
roll up and down 
with the valve 
stem and reduce 
friction to a mini- 
mum, according to 
the manufacturer. 
The sensitivity 


Ball-bearing dia- 
phragm valve 
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The 
pages on 
abrasive, 


Abrasives. 
Mass.—12 
super-hard 
“Norbide.” 


Norton Co., Worcester, 
this company’s new 
boron carbide, or 


Ammonia. Mathieson Alkali Works, 250 
Park Ave., New York City—Linen wall 
chart for ammonia users on safe and effi- 
cient use of ammonia, outlining safety 
practices in handling cylinders and emer- 
gency measures in case of ammonia leaks. 


Includes curve showing ammonia 
temperature relations 
Compressors. Pennsylvania 
Compressor C Easton, Pa 
—12 pages on this company’s 
roller-bearing compressors 


pressure- 


Pump & 
Bulletin 1 


Co., 57 
Class 3-AT 


Chemicals. E. Il. du Pont de Nemours & 
Co., Wilmington, Del.—76 pages on this 
company’s “Brilliant Avirol’ alcohol sul- 


phates and other alcohol 
softening and finishing 
Chemicals, Gardinol Corp., 
Del 44-page book on the use of Gardinol 
alcohol sulphates in the textile industry 
Chemicals. Nichols Copper Co., 40 Wall 
St., New York City—36 pages on the use 
of copper sulphate in control of microscopic 
organisms 
Electrical Equipment. Roller-Smith Co., 
233 Broadway, New York City—Catalog § 
24 pages on this company’s control panels, 
switch houses and other switchgear. 
Electroplating. R. & H. Chemicals Dept., 
E. I. du Pont de Nemours & Co., Wilming- 
ton, Del 20-page operating manual for 
plating with this company's zinc-mercury 
plating product, ‘““Duozinc.” 


for 
materials. 
Wilmington, 


derivatives 
textile 


Engines. Ingersoll-Rand Co., 11 Broad- 
way, New York City— Form 10502 — 20 
pages with engineering data describing in 
detail this company’s stationary type 
diesels 

Equipment. Oliver-United Filters, Inc., 
Balfour Blidg., San Francisco, Calif.—Bul- 
letin 205 22 pages on filters, bleach 
washers and other paper mill equipment 
made by this company, including blue- 
prints, flow diagrams and installation views. 


Equipment. 
Co., Allentown, 
94-page 


Traylor Engineering & Mfg 
Pa.—General Catalog 5000 
catalog on crushing and grind- 
ing equipment, feeders, screens, elevators, 
rotary kilns, dryers and coolers, smelting 
furnaces, copper converters and other 
equipment 

Fans. Propellair, Inc., Springfield, O.— 
16-page folder illustrating use of this com- 
pany’'s propeller type ventilating fans in a 
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wide variety of industrial applications. 

Grinding. Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Bulletin 1821-C—20 pages 
with engineering data on this company’s 
rod mills. 

Grinding. Hardinge Co., York, Pa.—Bul- 
letin 13-C—-56 pages with engineering data 
on this company’s conical ball and pebble 
mills and their application in grinding and 
pulverizing. 

Grinding. Patterson Foundry & Machine 
Co., East Liverpool, O.—16-page catalog 
with engineering data and recommenda- 
tions for specific cases on this company’s 
ball, tube and rod mills. 

Instruments. The Bristol Co., Waterbury, 


Conn.—Bulletin 424—8-page booklet com- 
pletely describing this company’s new 
Metameter system for recording process 
variables at a distance. 


Instruments. 


n 4 The Esterline-Angus Co., 
Indianapolis, 


Ind. — Bulletin 934 — 4-page 
article on the measurement of power and 
power factor and their relation to profits. 
Instruments. The Foxboro Co., Foxboro, 
Mass.—Folder briefly describing this com- 
pany’s Rotax electrically operated con- 
trollers. 
Instruments. 
3339 Lancaster 


Thwing Instrument 
Ave., Philadelphia, 
Leaflet describing this company’s 
small single and multiple pyrometers. 

Materials Handling. Cleveland Crane & 
Engineering Co., Wickliffe, O.—Form G-335 

Folder illustrating the use of Tramrail 
cranes and transfer bridges. 

Optical Eguipment. Bausch & 
Optical Co., Woahester, N. Y.—26 
polarizing microscopes; 4 
density comparator for 
analysis; 8 pages on the 
spectrograph 

Paint. Bakelite Corp., 
N. J.—16-page book on the 
characteristics of Bakelite 
impart integrity to a paint product. 

Power Transmission. Garlock Packing 
Co., Palmyra, N. Y.—12 pages on this 
company’s Garlock Klozure, a new oil seal. 

Power Transmission. D. ©. James Mfg. 
Co., 1120 West Monroe St., Chicago, Ill.— 
12-page booklet illustrating the use of this 
company’s speed reducers in operating belts 
and conveyors. 

Power Transmission. 
Bearing Co., 1100—78th Ave., Oakland, 
Calif.—Catalog 25—16 pages on this com- 
pany’s new oil and grease seal, Type BB. 


Co., 
Pa.— 
line of 


Lomb 
pages on 
pages on a 
spectrographic 
small Littrow 


Bound Brook, 


qualities and 
resins which 
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and accuracy of the regulation have 
been increased, it is said, by the use of 
flexible, multiple springs. The valve 
plug is centrally guided at the top and 
bottom of the valve body. Wire drawing 
is said to be practically eliminated. 


Insulating Refractory 


A new insulating firebrick known as 
G-25 has been announced by the A. P. 
Green Fire Brick Co., Mexico, Mo. 
This brick is highly porous, with innu- 
merable non-communicating cells similar 
to those of diatomaceous brick. The 
density of the new brick is 42 lb. per 
cu.ft., and it has a cold crushing strength 
of 220 lb. per sq.in. Its thermal con- 
ductivity, said to be the lowest of any 
insulating firebrick in its price range, 
ranges from about 145 B.t.u. at 200 
deg. F. to about 24 B.t.u. per sq.ft. per 
in. per deg. F. per hr., at 2,000 deg. F. 
The brick is said to have excellent 
spalling resistance and high heat reflec- 
tivity, being useful for oil, gas and elec- 
tric-fired furnaces for temperatures up 
to 2,500 deg. F. 


Power Transmission. New Departure 
Mfg. Co., Bristol, Conn.—Booklet O—16 
pages on ready-lubricated ball bearings. 

Pumps. Worthington Pump & Machinery 
Corp., Harrison, N. J.—-Bulletins W-317-B2 


and W-318-B6—4 pages each on single- 
stage and two-stage volute centrifugal 
pumps, with engineering data. 

Roofing. Johns-Manville, 22 East 40th 
St., New York City—12 pages on modern 
developments in industrial roofs. 

Rubber Goods. New York Belting & 
Packing Co., Passaic, N. J.— 96-page 


catalog on hose, belting, packing and other 
mechanical rubber goods. 


Screens. Day Co., 1144 Harrison 
Ave., Cincinnati, O.—8 pages on gyratory 
screens and various types of mixer made 
by this company. 

Screens. Orville Simpson Co., 1230 
Knowlton St., Cincinnati, Ohio—Folder on 


this company’s Rotex screeners, with tables 
giving comparative openings of silk and 
wire cloth. 


Steam Power. Elliott Co., Jeannette, Pa. 


—Bulletin B-3—32 pages on a variety of 
steam engines and engine-generator units 
made by this company; also 4 pages on 
this company’s mechanical drive turbines, 


Types AY and BY. 

Steel. By-Products Steel Corp., Coates- 
ville, Pa.—Leaflet describing this com- 
pany’s service in supplying sheared plates, 
pressed plates and steel blanks made to 
order. 

Tubing. Tube-Turns, Inc., 425 Fifth 
Louisville, Ky.—Bulletin on design and 
fabrication of expansion loops, using this 
company’s weld fittings. 

Valves. Edward Valve & Mfg. Co., East 
Chicago, Ind.—Catalog 11-D4— Covers 
forged-steel specialties including gage 
valves, stop-check valves, strainers and 
other equipment. 

Valves. The Fairbanks Co., 393 Lafayette 
St., New York City—6-page folder describ- 
ing this company’s renewable-gate valve. 

Water Treatment. Monsanto Chemical 
Co., St., Louis. Mo.—Application Data Bul- 
letin 107—10 pages on the use of this com- 
pany’s technical anhydrous sodium sulphite 
for removing oxygen from boiler feed 
water. 

Weighing. Richardson Scale Co., Clifton, 
N. J.—Bulletin 8134—4 pages on a new 
automatic bagging scale with integral 
screw feeder, also used for bulk feeding 
Bulletin 10134, 12 pages on this company’s 
Conveyometer. 

Welding. Linde Air Products Co., 30 East 
42d St.. New York City—24 pages on pre- 


St., 


cautions and safe practices in the use of 
oxyacetylene welding and cutting equip- 
ment; 16 pages on recommended practices 


for zas cuttinz of structural steel. 
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POWER SHOW PRESAGES UPTURN IN PLANT 
EQUIPMENT MODERNIZATION 


ONVERSATIONS with many of the 

exhibitors at the Eleventh National 
Exposition of Power and Mechanical 
Engineering, held in New York during 
the week of December 3, indicated con- 
vincingly that there is today more real 
interest in the acquiring of new equip- 
ment than there has been at any time 
during the past four years. Although 
it was considerably smaller in number of 
exhibitors than it had been in past years, 
the Power Show seemed to present a 
more concentrated picture of new de- 
velopments than it did in the past. There 
was less dilution with foreign material, 
but unfortunately, an almost total ab- 
sence of heavy equipment. Notably, 
boiler and turbine makers were absent, 
but there were still over 200 exhibitors, 
not counting schools, professional socie- 
ties, municipalities and publishers. 

As in past years, our wanderings at 
the Power Show were directed toward 
uncovering such new equipment as 
might be particularly interesting to 
chemical engineers. Many pieces of 
equipment that were new since the last 
Power Show have already been de- 
scribed in the pages of Chem. & Met. 
and so will be omitted here. Others, 
which are touched upon in this report, 
will later be covered in greater detail. 


Instruments 


In common with earlier Chemical and 
Power Shows, this one showed the in- 
strument makers to have been the most 
active in the bringing out of new de- 
signs. Consolidated Ashcroft Hancock 
Co., Bridgeport, Conn., showed a new 
recording temperature controller which 
was given the name of “Controlograph.” 
This same company featured a new line 
of distance-recording and_ indicating 
instruments, called “Remoto,” applicable 
to the transmission of liquid level or 
other measurements over long distances. 
The distance-spanning mechanism is a 
pair of self-synchronous motors, one in 
the transmitter and one in the receiver. 

Wilbin Instrument Corp., New York, 
showed an interesting new  electro- 
hydraulic temperature regulator with a 
control valve designed to throttle in five 
different positions. The valve is held at 
the required position by a hydraulic 
cylinder actuated, under control of a 
thermostat, by a motor-driven pump. 

C. J. Tagliabue Mfg. Co., Brooklyn, 
N. Y., showed two new instruments, an 
indicating and a recording potentiometer 
controller, both photoelectrically bal- 
anced according to the system previously 
lescribed in Chem. & Met. The indicat- 
ing controller indicates by means of a 
line of light on a ground-glass scale. 


The recorder-controller is stated to 
eliminate hunting and drifting and to 
take care of the most severe cases of 
apparatus lag. The instrument makes 
proportional corrections and employs an 
anticipating feature. 

The Sarco Co., New York, showed a 
new three-way regulator valve for ice- 
cooling installations, The valve, depend- 
ing on the temperature of the circulat- 
ing water, will either recirculate it 
directly or pass it over the ice. This 
company also showed two additional 
regulators of recent development, one 
for the control of brine-cooling coils and 
the other a junior model of an older 
tank regulator. 

A new electric flowmeter for distant 
recording, employing the null wheat- 
stone-bridge method to avoid inaccura- 
cies introduced by friction, or voltage or 
frequency variation, was shown by the 
Cochrane Corp., Pittsburgh, Pa. The 
wheatstone bridge is of the a.c. type with 
half the bridge in the transmitter and 
the other half in the receiver. A divided 
reactance coil in the transmitter, con- 
taining a soft iron armature positioned 
by the manometer float, is balanced by 
a similar reactance and armature in the 
receiver. The latter armature is mechan- 
ically positioned under control of the 
galvanometer to give zero galvanometer 
deflection after each change in the rate 
of flow. Position of the armature in 
the receiver is translated into position 
of the flow-rate indicator and charé pen, 
also actuating the integrator. 

Republic Flow Meters Co., Chicago, 
[ll., introduced a new mechanical flow- 
meter of simple design. The instrument 
may be provided with an indicator and 
with a square-root-extracting integrator 
of the cyclometer type. This company’s 
Smoot Engineering Corp. Division 
showed a new small regulator for indus- 
trial boilers. The instrument is a simpli- 
fied variation of the large central sta- 
tion type which, incidentally, has had 
many chemical plant applications out- 
side the boiler house. 


Distant Recorder 


The Bristol Co., Waterbury, Conn., 
showed its new Metameter for distant 
recording (described elsewhere in this 
issue) and a new small humidity con- 
troller of the sliding electric-contact 
type. A totally new instrument is this 
company’s new flowmeter which is of 
the orifice and mercury-manometer type. 
This flowmeter may be supplied with an 
integrator compensated for line pressure, 
and may also have one or more tempera- 
ture and pressure pens. It may alsg be 
supplied as a controller. 
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A new model of its Rotameter flow- 
meter for direct installation in hori- 
zontal pipe lines was shown by Schutte 
& Koerting Co., Philadelphia, Pa. This 
meter is of the so-called valve-body type, 
the dimensions of which are similar to a 
flanged valve. This meter is interesting 
in having a 100 to 1 indicating range. 

Weston Electrical Instrument Corp., 
Newark, N. J., showed a number of uses 
for its new Sensitrol relay in such appli- 
cations as illumination and temperature 
control. This relay operates on ex- 
tremely minute current and makes a con- 
tact of sufficient pressure to handle rela- 
tively large contact current through the 
use of a magnetized stationary contact. 


Pressroll Recorder 


Taylor Instrument Cos., Rochester, 
N. Y., showed several instruments in- 
cluding a new device for recording 
pressroll pressure on paper machines, A 
tension element is installed in the link 
between the press roll and the weight 
levers at either end of the roll, record- 
ing through a mercury system on a 
two-pen chart recorder. 

Another new Taylor instrument is a 
recorder for flow and level. This is of 
the mercury-manometer type and con- 
tains a controlling element consisting of 
this company’s Fulscope regulator 
equipped with the “Universal sensitivity 
adjuster.” A third development is called 
a “Dubl Response” control unit which 
is an adjunct mounted on the control 
valve to supplement the Fulscope regu- 
lator on low-sensitivity applications 
where deviation from straight-line con- 
trol would othérwise .occur as a result 
ot load changes. The device adjusts the 
throttling range so as to maintain a 
constant control point. 

Leeds & Northrup Co., Philadelphia, 
Pa., showed a new electric flowmeter 
for which an accuracy of 0.2 per cent at 
100 per cent flow and 0.5 per cent at 
20 per cent flow is claimed. Through 
the use of a manometer balanced on 
knife edges and a novel electrical actuat- 
ing system, the meter converts differen- 
tial pressure into integrated flow, and 
may also be used to actuate a recorder 
and control contacts. 

A new air-operated combustion-con- 
trol instrument for industrial power 
plants was shown by the Bailey Meter 
Co., Cleveland, O. This meter controls 
steam pressure, furnace draft, fuel rate, 
air supply and, indirectly, combustion 
efficiency through the control of the air- 
flow-steamflow relation. A new boiler 
meter also exhibited records steam flow, 
air flow and flue-gas temperature on a 
single chart, also indicating steam flow 
and integrating the total steam flow on 
a cyclometer-type counter. 

Foxboro Co., Foxboro, Mass., showed 
a new portable thermometer, described 
elsewhere in this issue. This company 
exhibited also an improved flowmeter 
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Symposium on Distillation 
Will Be Held at M.I.T. 


N THE first of a series of symposia 

to be held under the auspices of the 
Division of Industrial and Engineering 
Chemistry, members of the American 
Chemical Society will gather at the 
Massachusetts Institute of Technology 
to discuss the chemical engineering 
features of distillation. 

The program is well balanced in many 
respects. Some of the ‘papers deal with 
the general theory of distillation and 
rectification design, others describe its 
application to industry and its import- 
ance to the practical operating man, 
while the remainder give detailed ex- 
perimental data on the separation of 
complicated mixtures containing three 
components. The authors have been se- 
lected from the petroleum industry, the 
chemical industry, the manufacturers of 
distillation equipment and the teaching 
profession. 

The meetings of the symposium will 
be held in the Eastman Building at the 
Massachusetts Institute of Technology 
on Friday and Saturday, Dec. 28 and 
29 under the chairmanship of Prof. F. 
W. Adams. Friday afternoon starting 
at 1:00 P.M. will be devoted to a tech- 
nical session followed by a round table 
discussion of design methods. The bal- 
ance of the technical program will be 
presented on Saturday morning, starting 
at 9.00 A.M. An informal dinner meeting 
has been arranged for Friday evening 
when Prof. Warren K. Lewis will ad- 
dress the gathering. A group luncheon 
on Saturday will complete the social 
side of the program. 

A large attendance is expected at this 
meeting, not only from New England, 
but from all over the country. By hav- 
ing the meeting during the Christmas 
holiday period it will be possible for 
students as well as others interested in 
distillation to contact the leaders in this 
field. 

The final program is: Friday, Dec. 
28, 1:00 P.M.: Technical session with 
the following papers: “The Importance 
of Theoretical Calculations in Distilla- 
tion Problems,” W. A. Peters, Jr.; 
“Pressure Temperature Concentration 





Diagrams of Binary Mixtures,” L. T. 
Work; “The Graphical Method of Pon- 
chon and Its Application to Distillation 
and Extraction,” E. W. Thiele; “A 
Convenient Design and _ Correlation 
Method for Distillation and Absorption 
in Packed Columns,” T. H. Chilton and 
A. P. Colburn; “The Application of 
Azeotropic Distillation to the Dehydra- 
tion of Acetic Acid,” D. F. Othmer; 
and “Distillation Operations in Modern 
Petroleum Refining,” J. S. Carey. An 
informal dinner meeting will be held in 
the evening. 

Saturday, Dec. 29, 9:00 A.M.: Tech- 
nical session with these papers: 
“Methods of Design for Petroleum 
Fractionating Columns,” G. G. Brown; 
“A New Design Calculation for Multi- 
component Rectification,” E. R. Gilli- 
land; “The Distillation of the System 
Normal Butyl Alcohol-Butyl Acetate- 
Water,” C. C. Furnas; “Distillation of 
a Three-Component System NH,-SO,- 
H,O,” H. F. Johnstone and D. B. Keyes; 
“Effect of Entrainment on Plate Effi- 
ciency in Rectification,” F. H. Rhodes; 
“Entrainment in Plate Columns,” T. K. 
Sherwood and F. J. Jenny. The tech- 
nical session will be followed by a group 
luncheon. 


U. S. Pharmacopezia Revises 
Chemical Standards 


AY abstract of proposed changes with 

new standards and descriptions for 
inorganic chemicals has been issued by 
the committee of revision of the 
Pharmacopeeia of the United States of 
\merica. #Che publication of abstracts 
of proposed changes is in compliance 
with the recommendations of the con- 
vention that all who are interested may 
follow the revision. 

A chapter on “Hydrogen Ions and pH” 
has been prepared for inclusion in the 
section of the Pharmacopeeia dealing 
with special tests. This monograph 
treats in a general way the theoretical 
considerations involved and sets forth 
in detail the colorimetric procedure for 
the determination of pH. The colori- 
metric method has been adopted as the 
official procedure. However, owing to 
the fact that in many of the colored solu- 
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tions of the Pharmacopoeia this method 


is inapplicable, the potentiometric 
method is recognized as an alternative 
procedure. A table is included contain- 
ing the salt-error corrections, and, also, 
suitable directions for the preparation of 
buffer solutions and indicator solutions 
accompany the chapter. 


Davison Chemical Co. Plans 
Reorganization 


LANS for the early reorganization 
of The Davison Chemical Co. were 
initiated on Dec. 6 by the filing in the 
United States District Court at Balti- 
more of a creditors’ petition proposing 
an adjustment of the affairs of ‘that 
company under Section 77B of the new 
Corporate Reorganization Act. This 
statute, which has been termed one of 
the most important recovery measures 
enacted during the last session of Con- 
gress, provides the facilities whereby 
reorganization can be accomplished 
under supervision of the courts without 
interruption to the normal functions 
of corporate business, and with all rea- 
sonable speed at a minimum of expense. 
The Davison Chemical Co. has been 
in the hands of equity receivers ap- 
pointed by the Federal Court at Balti- 
more since Feb. 13, 1933. Throughout 
the period of the receivers’ management 
the operating results of the company’s 
plants and organization have shown 
marked improvement. Prompted by this 
improvement in the company’s showing, 
and in anticipation of continued im- 
provement in the fertilizer and heavy 
chemical industries generally, the pres- 
ent action has been taken with a view 
toward reorganizing the company at the 
earliest possible date and placing the 
new company in a position to continue 
the progress which has been made dur- 
ing the receivership period, 


A.S.M.E. Annual Meeting 
Well Attended 


URING its annual meeting, held 

in New York during the week 
of Dec. 3-6, the American Society 
of Mechanical Engineers listened to 
the presentation of approximately 100 
papers and reports, given before its 
various divisions. Among these were 
seven papers presented under the newly 
formed Process Industries Division, five 
of them on heat transfer, continuing 
the highly successful symposium on this 
subject which was initiated at the 
Society’s annual meeting in 1933. Al. 
though it was designed to appeal chiefly 
to mechanical engineers in process 
plants, the new division is going ac- 
tively ahead with plans expected to hold 
much interest for chemical engineers as 
well. 
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Chilean Sales Organization 
Will Distribute lodine 


EGINNING December 1, sales of 

Chilean iodine in the United States 
will be made by the Chilean Nitrate 
Sales Corp., 120 Broadway, New York, 
according to Kenneth H. Rockey, first 
vice-president of that organization. 
Heretofore, Chilean iodine was dis- 
tributed in the United States by W. R. 
Grace & Co. 

In a letter addressed to the trade, Mr. 
Rockey has pointed out that “Law 5350 
of the Republic of Chile, which provided 
for the liquidation of the Nitrate Cor- 
poration of Chile (Cosach), also created 
the Chilean Nitrate and Iodine Sales 
Corp., with complete control over all 
sales of nitrate and iodine produced in 
Chile. The Chilean Nitrate Sales Corp., 
is the American subsidiary of the 
Chilean Nitrate and Iodine Sales Cor- 
poration. 

The New York corporation has 
created an iodine department for the 
sale of iodine. This department will 
be under the supervision of J. J. Nichols, 
who has been director of the Iodine 
Educational Bureau since its inception 
in 1929. Mr. Nichols has been ap- 
pointed a vice-president in the corpora- 
tion and will have charge of iodine sales. 
He will be assisted by J. H. Alfke, who 
has been with the sale of 
iodine for the past twenty-six years, 
having received his original training 
with Nash Watjen & Bangs, Limited, 
who, at one time, sold Chilean iodine 
in the United States. 


associated 


Leipzig Fair Will Be Held 
First Week of March 


HE Leipzig Trade Fair will be held 

from March 3 to March 10, main- 
taining the schedule followed for over 
700 years. This international market is 
the oldest going concern in the world 
and is very far-reaching in its influ- 
ence. Indications of a general upturn in 
world trade are found in the advance 
bookings which assure an attendance of 
100,000 business men from seventy-two 
countries. More than 8,000 exhibits will 
be contributed by a score of the leading 
countries including the United States. 
“As goes the Leipzig Fair,” runs the 
old adage, “so business for the 
year to come.” 

\ special effort is being made this 
year to extend international trade rela- 
tions with foreign countries. The re- 
quirements of countries have 
been carefully studied. Since Leipzig 
has been the great clearing house for 
centuries, it will lead the way in en- 
couraging internal and foreign trade. 
Following its ancient schedule the fair 
will be held for a single week, making 


goes 


oversea 


664 





it possible to shop the world markets 
represented in a few days with im- 
portant economy of time and money. 


Germany Restricts Use of 
Oils in Soap Making 


CCORDING to a report of Sydney 
B. Redecker, consul at Frankfort- 
on-Main, the Reich Government has de- 
creed that manufacturers of soap, soap 
powder or other fat-containing mate- 
rial, must restrict their consumption of 
oils and fats to the level of 1933; in the 
event that consumption in 1933 was 
greater than double that in the first half 
of this year, then the latter level will 
serve as the maximum. 

All firms processing or dealing in oils 
and fats are obliged to report their 
stocks and commitments to the com- 
petent Bureau for regulating the trade 
in these products. 

These measures are designed to miti- 
gate a shortage of imported oils and 
fats increasingly threatened by the un- 
favorable course of Germany’s foreign 
trade and insufficiency of foreign ex- 
change for paying for indispensable 
raw material imports. 

In order to spread the available fat 
supply, manufacturers are required to 
use 20 per cent of sodium silicate in the 
manufacture of all soaps and powders 
except toilet soap, this practice, coupled 
with speculative buying, created a 
scarcity of glycerine. 


Stay of Open-Price Filing 
For Insecticides 


ALES made between members of the 
insecticide and fungicide industry 
will not be subject to the code’s open- 
price filing provisions for a 60-day 
period, under an order announced on 
Nov. 26 by the National Industrial Re- 
covery Board. 

The order approves the Code Au- 
thority’s request for a stay of the pricing 
provisions in so far as they relate to 
transactions between members and per- 
mits them to make codes to other industry 
members on the basis of unpublished 
prices when unusual condftions prevail. 
The industry hopes that the 60-day stay 
will demonstrate the necessity of a 
permanent stay. 

The order of approval provides that 
the Code Authority must file a brief 
within 60 days showing the extent of 
inter-member transactions made during 
the last five years. The Code Authority 
is also required to immediately notify all 
industry members of the stay. 

Members purchasing industry prod- 
ucts will be required to comply with all 
code requirements as though they were 
handling products of their own manu- 
facture. 


Proposed Fertilizer 
Control in Japan 


T IS reported that the preliminary 

draft of the Staple Fertilizer Bill, 
which the Japanese Department of Com- 
merce and Industry is reported as intend- 
ing to submit to the next session of the 
Imperial Diet, includes the following pro- 
visions: (1) Firms or individuals de- 
siring to produce fertilizers must obtain 
governmental sanction. The govern- 
ment may instruct manufacturers to con- 
struct new factories or improve existing 
plants for which subsidies may be 
given if necessary. (2) The government 
may restrict imports or exports. (3) All 
manufacturers must join an association 
which shall adjust production and stabi- 
lize prices. (4) The association shall en- 
deavor to eliminate obsolete plants, the 
owners to be reimbursed by the govern- 
ment. Shortage in the supply of fertil- 
izers should be met by imports by the 
association and government funds may 
be used to compensate losses caused by 
imports. (5) The association shall be 
under strict governmental supervision. 


Phenol Resin Products 
Made in Chile 


COMPANY known as the Sociedad 

Industrial SHYF, capitalized at 
150,000 Chilean pesos, with factory at 
Calle Angamos 270, Santiago, is now 
producing stamped or molded phenol 
resin products of the following varieties : 
laboratory supplies, sanitary articles, 
caps for jars and bottles, ash trays, ciga- 
rette cases, ink wells, paper cutters, ad- 
vertising articles, novelties, toys, insu- 
lated articles for the electrical industry 
such as wall plugs, handles for electrical 
appliances, pieces for telephones, and 
parts for use in the manufacture of radio 
sets. This is the first concern of its kind 
to be established in Chile. The new fac- 
tory has been working three shifts of 
eight hours each since it started produc- 
ing in July, 1934 in order te cope with 
brisk local demand. Supplies of raw ma- 
terial for the factory are purchased from 
a British concern. 


Amended License for Wood 
Naval Stores Trade 
amended license for the wood 


N 
turpentine and wood rosin industry 


was signed by Secretary of Agriculture 
Henry A. Wallace November 30, to 
become effective December 5. 

The amendment names the control 
committee for the license as follows: 
L. N. Brent, Wilmington, Del.; S. L. 
Spitz, New York; Dr. F. W. Kressman, 
Laurel, Miss.; George R. Tennant, 
Hopewell, Va.; and R. L. Diggs, Jack- 
sonville, Fla. 
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HE rapprochement between Gov- 

ernment and business will be put 
to the test when President Roosevelt 
sends his message to Congress January 
3. Presumably that will reveal to some 
extent the President’s plans and busi- 
ness will be able to judge for itself 
whether they represent a further pro- 
jection of political control of economic 
affairs. 

Business is not interested solely in 
Government expenditures. The fabled 
stories of fabulous billions can be pretty 
well discounted. The new budget will 
look small by comparison but curtail- 
ment of Government expenditures and 
withdrawal of the Government from the 
field of credit is not all that business has 
been led to expect from the new con- 
servatism that has been paraded in 
Washington. 

Mr. Richberg’s recent speeches have 
done much to dissipate old antagonism 
but they have also revealed his convic- 
tion that the extension of political con- 
trol over private industry has become 
unavoidable. Recovery is not yet so 
sure-footed that business can _ confi- 
dently take issue with him. Too many 
of them still lean on the government for 
support but they do demur from his re- 
proach against their timidity to make 
commitments in the absence of a posi- 
tive exposition of the administration’s 
future policies. 

If President Roosevelt expects when 
Congress convenes next month to reveal 
definitely the direction he is going, Mr. 
Richberg’s criticism of the reluctance of 
business to show more gumption during 
this short period of suspense is regarded 
in Washington as gratuitous unless it 
will have been demonstrated later that 
the administration’s policy is not con- 
ducive to the revival of private enter- 
prise by individual initiative. 

New taxation is certain in order to 
meet the increase in the Government’s 
“ordinary” running expenses but the 
administration isn’t thinking of any 
broad revenue measure aimed at balanc- 
ing the budget. The emergency is still 
too pressing to permit even partial ful- 
fillment of that desire, manifest in the 
proposal of the National Association of 
Manufacturers for a non-cumulative 
manufacturers’ sales tax. 

Thorough disorganization of NRA 
doesn’t inspire confidence but this will 
be forgotten when the President submits 
to Congress his recommendations for 
writing a permanent statute. AAA is 
leaning definitely to compulsory control 
of production of all basic commodities 
atter profiting by this year’s experience 
with cotton and tobacco. 

Statutory regulation of interstate truck 
operations and, in the meantime, more 
or less general increases in rail freight 
rates are probable. The Interstate Com- 
merce Commission has deferred, how- 
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President Roosevelt’s announcement on 
Dec. 12 of his intention to submit to the 
next Congress recommendations for perma- 
nent legislation to take the profit out of 
war is of peculiar importance to the chem- 
ical industry. The plan applied only to 
war in which the United States may en- 
gage. It will not define the policy of the 
United States as a neutral but the Presi- 
dent’s proposal will capitalize the interest 
aroused by Senator Nye’s investigation of 
the sale of munitions to other countries. 
The Baruch committee has been instructed 
to cover all financial, industrial, agricultu- 
ral, economic and personnel aspects of the 
complex problem. Lack of coordination 
in the World War contributed, in the 
President's opinion, to bringing on the 
depression by encouraging overproduction 

and enormous profits and salaries. 





ever, an increase in freight rates on 
non-ferrous metals because of the pres- 
ent condition of the industry. The Com- 
mission held that the rates, in general, 
are too low but the depression has inter- 
vened to stay the intention of an investi- 
gation that had its beginning in 1926. 

Regulations governing the transporta- 
tion of explosives and other dangerous 
freight by truck, including specifica- 
tions for shipping containers, have been 
prescribed by the Commission, effective 
March 1. To facilitate interchange, the 
requirements are closely related to those 
applying to rail and water shipments. 

Discoveries made recently by chemists 
of the United States Department of 
Agriculture and Purdue University are 
expected to save the fertilizer industry 
close to $750,000 annually in the manu- 
facture of mixed fertilizers. 

For nearly three decades the fer- 
tilizer industry has been bothered by 
the disappearance of potash placed in its 
products when samples were taken up 
for analysis under present analytical 
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methods. The theory that the potash 
disappearance was caused by reaction 
with other constituents of mixed fer- 
tilizers which precipitated a _ water- 
insoluble compound or one in which 
the potash was not available, had been 
advanced by a number of fertilizer 
producers who knew they were putting 
definite amounts of potash in their mix- 
tures. The disappearance caused manu- 
facturers to add more than the theoreti- 
cal amount of potash called for in their 
mixtures to insure that the fertilizer 
would meet the guarantee when 
analyzed by the official method. 

Dr. William Ross, of the fertilizer 
investigation unit of the Bureau of 
Chemistry and Soils, Department of 


Agriculture, after investigation has 
found that there was no_ chemical 
change in mixed fertilizers which 


caused the disappearance of potash, but 
that the fault lay in the analysis method 
in use. It was found that substances 
are formed during the analysis which 
create a coating over the potash and 
prevent it from being determined. 

Investigations by Dr. H. R. Kraybill 
and S. F. Thornton of the Purdue Uni- 
versity Agricultural Experiment Sta- 
tion have revealed practically the same 
thing. They found that under the 
present method for determining potash 
content about .3 per cent of the chem- 
ical was still left in the fertilizer. 

Much harm is being done the chemi- 
cal industry and American export 
trade by the Senate’s munition in- 
vestigation, in the opinion of numer- 
ous authorities who have followed the 
course of the investigation closely. 
There is a feeling that the committee is 
giving the investigation a much broader 
scope than is necessary and is conduct- 
ing the probe with an eye to headlines. 
Had the investigation been confined to 
armament and ammunition the chemical 
industry and the export trade could 
have been spared much injury, it is 
believed. 

That the committee itself had not con- 
sidered the breadth of the term “muni- 
tions” is indicated by a statement early 
in the hearing by Senator Bone, of 
Washington, to the effect that exports 
of munitions should be prohibited by 
law. When someone asked him “what 
about cotton?” he had no satisfactory 
reply. In the meantime, Senator Bone 
and other members of the committee 
have learned that munitions include a 
great variety of the commodities ex- 
ported by the United States. Ammuni- 
tion and armament constitute a very 
small percentage of the output of the 
industries under attack. The hearings 
also have revealed that ammunition 
plants that would have been dismantled 
and turned to other uses after the war 
have been held in standby at the specific 
request of federal officials. 
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Germans Investigate Methods for 


Processing Lignite 


FROM OUR BERLIN CORRESPONDENT 


ITH THE formation of the Lig- 

nite Producers’ Association with 
a capital of 100,000,000 Rm. the ques- 
tion whether to employ distillation or 
hydrogenation in processing lignite has 
become actual. The producers have ap- 
plied for an increase in the tariff on gas 
oil from 4.80 to 9.60 Rm. per 100 kg., 
and a doubling of the tariff on paraffin, 
to 26 Rm., to make possible a return 
from the investment required for the 
new construction. The investment re- 
quired per ton motor fuel annually is 
225 Rm. for the distillation process, and 
420 Rm. for Hydro- 
genation offers the advantage, however, 
that in this the coal treated 
leaves no residue, whereas the coke pro- 
duced in distillation process is difficult 
to dispose of. By increasing the present 
capacity four times the lignite pro 
ducers consider a production of 200,000 
tons of gas oil a possibility; they intend 
principally to produce gas oil rather 
than cracking gasoline, as they have 
not succeeded in obtaining the same 
price guarantees for cracking gasoline 
as were given to the hydrogenation 
plants. It is also hoped that the produc- 
tion of hydrogenation gasoline may be 
made cheaper by including the process- 
ing of some imported residual oils, 
which would have to be admitted free of 
duty. It is therefore quite possible that 
both systems, distillation and hydro- 
genation, will be utilized. 

Among competing projects must be 
mentioned the method by Prof. Franz 
Fischer, the leader of the Kaiser Wil- 
helm Institute for coal research in 
Milheim. Petroleum products, from 
gasoline to high-melting paraffines, may 
be produced synthetically from water 


hydrogenation. 


process 


gas, mixtures of carbon monoxide and 
hydrogen. The process has been de- 
veloped to the point where 160 grams 
of gasoline is obtained per cubic meter 
of gas, at atmospheric pressure and a 
temperature below 200 deg. C., with aid 
ot highly active catalysts (alloy “skele- 
tons,” see Chem. & Met., Vol. 41, p. 
215). By an oil circulation system the 


temperature of the catalyst may be kept 


at the optimum. The first industrial 
pilot plant will be started in the near 
future by Ruhr-Chemie A.G. Coal, 


coke, lignite, peat coke, and charcoal 
may all be used as raw materials. With 
a coke price of 18 Rm. gasoline may be 
produced at a cost of 0.22 Rm. per kg. 
or 0.165 Rm. per liter. It is hoped 
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that an increased yield may permit a 
reduction in this cost. 

A remarkable new wood gas gener- 
ator has been brought out by Deutz 
Motor Works. They have succeeded 
in building a fuel-feeder basket of 
ceramic material which retains heat to 
a great degree, and which combines 
great mechanical strength with a heat 
resistance formerly never attained; 
compared with a metal basket it per- 
mits an unusual flexibility in opera- 
tion. A 5-ton car with a 6-year-old 
45 hp. MAN. motor gave 120 km. with 
87.5 kg. wood (about 3 Rm.). For 
starting and to give additional power on 
hills 5:1 gasoline-benzene mixture was 
required. The ceramic basket there- 
fore permits a greater efficiency in 
operation. 

According to Erren any two or four- 
cycle combustion engine may be changed 
to operation with hydrogen only by in- 
creasing the rate of compression to 
about 1:7 to 1:9 and by equipping each 
cylinder with a special regulated inlet 
valve for the hydrogen and an adjust- 
able reduction valve in connection with 
the hydrogen feed pipes. The explo- 
sion pressure is 20-24 atmospheres for 
explosion motors, and about 50 atmos- 
pheres for diesel engines. The hydro- 
gen must be carried along in flasks, the 
weight of which, however, is only about 
4.3 kg. per cum. A thermal effect 
of 45-50 per cent is obtained compared 
with 15 per cent for gasoline, and a con- 
siderable saving in fuel is thus obtained. 
Other advantages offered are a clean 
operation, low wear, and 15-20 per cent 
lower consumption of lubricating oil 

The method of de-watering alcohol 
for motor operation with gypsum, a 
method used for a year and a half by 
[. G. Farbenindustrie, with a daily out- 
put of 70,000 liters of absolute alcohol, 
depends on the property of anhydride 
to remove the water from the alcohol, 
whereby the non-hardening semi-hydrate 
is formed. Alcohol vapor is de-watered 
by a few seconds’ contact with the semi- 
hydrate, without destroying its powdery 
consistency, so that a cyclic process may 
be used. To avoid energy losses the de- 
watering is done directly on the raw 
alcohol vapor from the dephlegmator of 
the rectification column. Regeneration 
of gypsum is effected without using any 
extra steam by overheating part of the 
low pressure vapor required in the rec- 
tifying or mash column to about 300 





deg. C., and the heat is then transferred 
to the heating oil used for de-watering 
the gypsum. 

Production of lubricating 


oils, insul- 
ating materials, and elastic rubber-like 
products is made possible by a patented 
method (German Patent No. 594,167) 
which utilizes high-molecular hydro- 
carbons such as vaseline, ceresene, and 
montan wax, consisting entirely or prin- 
cipally of hard or soft paraffin. The 
corresponding substituted compounds 
are produced with chlorine, sulphur, or 
oxygen, and from these in turn hydro- 
gen sulphide, hydrogen chloride, or 
water is split off, to give dehydrogenated 
hydrocarbons. Finally these are con- 
densed or polymerized with aluminum 
chloride, boron fluoride, or sodium, in 
the presence of other hydrocarbons, 

Savings in metals in the construction 
of heavy current machinery and equip- 
ment may be attained by using insulating 
materials with increased heat conduc- 
tivity, according to Prof. Meissner. If 
the thermal conductivity of the insulating 
materials is increased the temperature 
of the machines will decrease and their 
capacity may be increased to the per- 
missible temperature, or their dimen- 
sions may be reduced. Crystalline 
insulating materials are best for this 
purpose, as they have 100 to 1,000 times 
higher thermal conductivity than the 
organic insulating materials in which 
they are imbedded. A bituminous insu- 
lating material is mixed with up to 75 
per cent quartz sand, quartz, or asbestos, 
whereby an increase in the thermal con- 
ductivity of 1:3 up to 1:8 is attained. In 
d.c. magnetos and field coils, loud speak- 
ers, and the like, a saving in copper of 
up to 40 per cent may be achieved. 

A plastic wood, a doughy, wood-col- 
ored, easily worked substance which 
hardens in air and has the main charac- 
teristics of wood has been developed by 
I. G. Ballit, as the new product is 
called, is easily blended with wood, met- 
als, and stoneware. In the hardened 
state it may be sewed, cut, planed and 
drilled, and it can be stained, varnished 
and lacquered. It is less affected by 
atmospheric influences than wood and 
does not swell, is not attacked by organic 
solvents, and it also resists weak alkalis 
and acids. It may be used in shoe fac- 
tories, for altering the shape of lasts, 
and in foundries for repairing molds. 

According to newspaper reports some 
concern seems to exist in the United 
States regarding the possibility of Ger- 
many becoming independent of imported 
cotton, thanks to the development of the 
synthetic fiber industry. Here it may 
be stated that cotton imports for 1933 
was 400,000 metric tons, whereas the 
total production of synthetic fibers for 
1934 is estimated at about 50,000, or ap- 
proximately 12 per cent. Furthermore 
only part of the rayon produced is avail 
able as a substitute for cotton. 
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Federal Control of Waste 
Disposal in Streams 


EGISLATION giving the Federal 
Government control over industrial 
waste disposals in streams, lakes, rivers 
and coastal waters of the country will 
be sought by the Administration in the 
next session of Congress. 

The new law, an effort to end stream 
pollution, is to be shaped by a commit- 
tee headed by Secretary of War Dern 
and composed of other Government and 
State conservation officials and sports- 
men. It is expected to call for granting 
authority to some existing Government 
department or agency or the institution 
of a new governmental body with en- 
forcement powers, that will be used if 
industrial plants and municipalities do 
not cooperate. 

In an effort to foster cooperation, the 
legislation is expected to provide for 
assistance in the form of Federal Gov- 
ernment loans to cities and factories 
that will institute some form of eliminat- 
ing waste disposals or coverting them 
into byproducts. A staff of engineers 
that are familiar with waste disposal 
problems will be maintained by the en- 
forcement agency to advise whether 
wastes can be converted to industrial 
uses or how they can be removed. 

The decision to seek federal legisla- 
tion was arrived at by a conference of 
leaders in the movement to end stream 
pollution with Secretary of War Dern 
on December 6. It was called by 
Senator Lonergan of Connecticut, who 
directed the making of the laws of that 
State covering the problem. 

The committee in charge of shaping 
the legislation is composed of Dr. M. M. 
Ellis of the Bureau of Fisheries, R. E. 
Tarbett, chief engineer, Public Health 
Service, Thorndike Saville, National 
Resources Board, Gen. Sanford H. 
Wadhams, director of the Connecticut 
Water Commission, Grover C. Ladner, 
chairman of the water committee of the 
Pennsylvania Conservation Council, and 
Dr. D’Arcy Magee, national vice-presi- 
dent of the Isaac Walton League. 

NRA, through letters sent to over 400 
industry code authorities is sounding 
out sentiment on the question of ending 
stream pollution by the elimination of 
waste deposits. Its survey is coming 
along slowly with barely 25 per cent of 
the code authorities covered having 
made replies. In the majority of the 
answers, where an industry has plants 
using streams for waste deposits, claims 
ire made that the concerns in question 
ire already doing their utmost to avoid 
pollution. 

Those interested in the legislation are 
relying on Supreme Court decisions that 
all tributaries of navigable rivers are a 
part of such bodies of water and there- 
tore subject to Federal regulation. They 


also point out that under the law giving 


the Secretary of War power over navi- 
gable rivers, authority is extended al- 
lowing that official to prohibit disposal 
of solid wastes in such waters. It is 
hoped that this authority can be ex- 
tended to cover liquid waste disposals 
as well. 


Federal Specifications for 
Sulphuric Acid 


EDERAL specifications for  sul- 

phuric acid for storage-battery use 
have been prepared by the Bureau of 
Standards for the use of government 
purchasing offices. These tentative re- 
quirements are before the Federal 
Specifications Board for consideration 
and approval. 

Two classes of acid are indicated. A: 
Concentrated sulphuric acid, specific 
gravity not less than 1.835 at 60°F, con- 
taining not less than 93.2% by weight 
of H,SO, B: Diluted sulphuric acid, 
specific gravity 1.400 plus or minus 
0.005 at 60°F, containing not less than 
49.5% nor more than 50.5% by weight 
of H,SQO,. 

The general requirements include: 
“The acid shall be non-fuming  sul- 
phuric acid suitable for battery elec- 
trolyte. The acid shall be substantially 
free from sediment and shall be color- 
less or at most shall have not more than 
a slight brownish color.” 

Exact specifications are provided for 
determining color and for the measure- 
ment of the quantity of impurities. The 
maximum limits for impurities deter- 
mined in accordance with methods con- 
tained in the specification will be found 
in the following table: 


Calcu- 
lated Max. Limits Per Cent 
8 Class A Class B 
Organic matter. To pass test (see 
Sec. F) 
Fixed residue 0.03 0.015 
Iron ‘ Fe 0.005 0.003 
Sulphurous acid 
(oxidizable matter) Soe 0.004 0.002 
Arsenic As 0.0001 0.00005 
Antimony , ; Sb: 0.0001 0.00005 
Manganese Mn 0.00002 0.00001 
Nitrates ; NO 0.0005 0.0003 
Ammonium NHa 0.001 0.0005 
Chloride ; Cl 0.001 0.0005 
Copper Cu 0.005 0.003 
Zine Zn 0.004 0.002 
Selenium. Se 0.002 0.001 
Platinum Pt To pass test (see 
Sec. F) 


Each division of the government 
planning purchases will specify type, 
marking, and packaging and whether 
the containers are to be retained by the 
purchaser or returned to the contractor 
within a specified time. Unless other- 
wise specified, deliveries are expected 
in standard commercial glass-stoppered 
12-gal. carboys or in lead-lined 50-gal. 
steel drums. The usual methods of 
Army, Navy, or other purchasing office 
govern inspection and deliveries; billing 
will continue as usual. 
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New Natural Gas Well to 
Augment Helium Supply 


HE award of a contract for the drill- 

ing of a natural gas well on the helium- 
bearing Cliffside Structure, in Potter 
County, Texas, has been announced by 
the United States Bureau of Mines. 

The new well is being drilled to aug- 
ment the supply of natural gas from 
which the Bureau of Mines extracts 
helium in the government-owned plant 
near Amarillo, Texas. 

Four producing wells on the Cliff- 
side Structure have supplied all of the 
helium-bearing natural gas that has 
been processed in the plant since it 
started in April, 1929. The 62 million 
cubic feet of helium extracted from this 
gas, for use by the military services, 
is more than one-half of all helium ever 
recovered in the world. The four pro- 
ducing wells, completed at depths of 
about 3,500 feet in the dolomitic sec- 
tion of the Panhandle Big Lime for- 
mation, were drilled with cable tools. 
It is planned to use rotary equipment 
for drilling the new well to the top of 
the lime formation, but cable tools will 
be used to complete the well in the pro- 
ducing horizon. 


Rubber Reclaiming Shows 
Upward Trend 


MARKED upward trend in the 
rubber reclaiming industry in this 
country has been noted by Government 
experts in the Department of Commerce. 
During the six months ended June, 
1933, use of all rubber in the country 
was at its lowest point and the volume of 
reclaimed rubber being used was about 
16 per cent of the total volume of raw 
rubber going into industrial uses. The 
percentage of reclaimed rubber used 
jumped to 224 per cent at the end of 
October, this year, a gain of nearly 25 
per cent. Prices for raw rubber were 
very low during that period. 

The increase in rubber reclaiming 
during the past year has meant a re- 
placement of from 10,000 to 15,000 tons 
of raw rubber, government officials esti- 
mate. These same officials look for 
further replacement at prices for raw 
rubber which would have made such a 
gain inconceivable in past years. The 
gain is attributed to the fact that the 
reclaimed product has lived down the 
bad reputation it had during war days, 
when continued reuse made it a poor 
material, and sritish propaganda 
against anything that did not contain 
new rubber. 

The gain in reclaiming in this coun- 
try would jump further if it were not 
that freight rates retard movement of 
rubber scrap to central reclaiming plants 
when raw rubber prices are low, it is 
explained. 
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NAMES ise the 


R. P. Russert, general manager of 
the Standard Oil Development Co.’s de- 
velopment division and of the Hydro 
Engineering and Chemical Co., has been 
elected vice-president and general man- 
ager of the former company. 


G. M. MAVERICK, manager of research 
and development activities at the Bay- 
way refinery of the Standard Oil Co. 
of New Jersey, has been transferred to 
the New York Office to take over 
supervision of many of the general 
technical problems formerly coming 
under Mr. Russell. 


E. V. Murpuree, formerly director of 
research and development at the Baton 
Rouge refinery of the Standard Oil Co. 
of Louisiana, has been transferred to 
the New York office in order to co- 
ordinate development work carried out 
by the Louisiana company for the de- 
velopment company’s account. 


D. F. JURGENSEN, JrR., has accepted a 
position with the Pure Oil Co.’s labora- 
tory at Winnetka, Ill. Dr. Jurgensen 
graduated from the University of Min- 
nesota in June of this year. 


E. P. PoLusHKIN has joined the staff 
of Lucius Pitkin, Inc., as associate 
metallurgist. Mr. Polushkin was for 
merly instructor in metallography at the 
Columbia School of Mines. 


VsevoLop N. Krivosox, professor of 
metallurgy at the Carnegie Institute of 
Technology, recently became associated 
with the research department of the 
Allegheny Steel Co. at Brackenridge, 
Pa. Dr. Krivobok will divide his time 
equally hereafter between these two in- 
stitutions. 


M. L. Betrcner, formerly general 
superintendent of the Duriron Co., has 
been appointed by Pres. W. E. Hall to 
the position of general manager, suc- 
ceeding Dudley H. Miller, who becomes 
executive vice-president. 


A. A. MacCupsatn, for 23 years chief 
engineer and director of operations for 
the Barrett Co. and later a member of 
Executive Engineers, has organized the 
consulting firm of Associated Engineers. 
The new organization will have 
offices in New York and will specialize 
in power plant and manufacturing 
problems, 
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ews- 





R. P. Russell 





Lewis W. Douglas 


Lewis W. DovuG.Las, who resigned as 
director of the national budget in Sep- 
tember, has been elected vice-president 
and director of the American Cyanamid 
Co. Mr. Douglas was graduated from 
Amherst and M.I.T. His family have 
been active for many years in develop- 
ment of the copper mining industry. 


J. J. B. FuLenwiper is assistant 
superintendent of the Union, N. J., plant 
of the Hercules Powder Co. Mr. Fulen- 
wider resigned his commission in the 
Navy in 1926 to enter the Hercules 
service at the Brunswick, Ga., plant. 
After two years he was sent to Union 
as plant engineer. 


HAXALL LatiMErR, formerly at the 
Brunswick, Ga., plant of the Hercules 
Powder Co., has returned to his alma 
mater, Clemson College, as an instructor 
in the chemical department. 





Juttan H. Tovtouse, director of the 
laboratory of American Bottlers of 
Carbonated Beverages, Washington, 
D. C., will shortly join the Owens- 
Illinois Glass Co. of Toledo, Ohio, 
where he will be engaged in research 
and development work connected with 
the use of glass containers for bever- 
ages, as well as other foods. 


Ovip E, Roperts, Jr., has advanced 
to the position of deputy administrator 
of the chemical division of N.R.A. 
Major Roberts was curator of the Loeb 
Collection of Chemical Types at the 
Smithsonian Institute before joining 


the forces of N.R.A. in 1933. 


Wesster N. Jones, F. C. ZEISBERG, 
J. Leroy Bennett and Rosert B. 
HarPER have been elected directors of 
the American Institute of Chemical 
Engineers. Pres. A. E. MARSHALL, 
Vice-Pres. Harry A. Curtis, Secy. 
F. J. LeMatstre and Treas. MARTIN 
H. IttNner have been reelected for an- 
other year. 


C. E. K. Mees has been elected a 
vice-president of the Eastman Kodak 
Co. Dr. Mees has been director of re- 
search since 1912. He was educated at 
London University and engaged in the 
manufacture of photographic plates in 
England before coming to this country. 


CLARKE E, Davis has severed his con- 
nection with the National Biscuit Co.., 
and is now director of research and 
sales promotion for the Virginia Dare 
Extract Co., Brooklyn, N. Y. 

S. F. BeveracGe is in charge of the 
acid division of Titanium Pigment, 
Inc. Mr. Beverage was formerly su- 
perintendent of the East St. Louis plant 
of the General Chemical Co. 


MaNnuet R. XIMENEZ, for many 
years with the Celluloid Corp., is now 
in charge of the technical activities of 
the newly formed consulting firm of 
Walker & Gilmore, New York. George 
Walker and R. C. Gilmore, Jr., are 
partners in this company which is spe- 
cializing in plastic products. 


Ernst A, Hauser, chief chemist of 
the Semperit Austro-American Rub- 
ber Works, Vienna, expects to be in 
America for two months before con- 
tinuing his journey to Japan and the 
Straits Settlements. 


R. O. Bisuop, of the Rubber Re- 
search Institute of Malaya, has been 
visiting in this country for several 
weeks. 


E. D. GrirFin has been appointed gen- 
eral manager of the paint and varnish 
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division of the Pittsburgh Plate Glass 
Co., with headquarters in Milwaukee. 
Joseph D. Patton has been named as- 
sistant general manager. Both positions 
have been created since the death of 
Ludington Patton, vice-president of the 
company, in charge of the paint and var- 
nish division. 


C. J. Katser, formerly associated with 
the Standard Varnish Co., Chicago, as 
chemical engineer, has joined the tech- 
nical organization of Beck, Koller & Co., 
Detroit. 


Dr, Joun GLAssForD, chief chemist of 
McCormick & Co., Baltimore, recently 
was the guest of honor at a dinner given 
in recognition of his long term of serv- 
ice. 


FRANKLIN M. pDEBEERs, of Chicago, 
and Phillip B. Sadler, of Los Angeles, 
who have been identified with the 
chemical engineering equipment field 
for many years, have been appointed 
sales representatives of the Goslin- 
Birmingham Manufacturing Co. 


Davin M. Curry, formerly of the 
Ford Motor Co., has joined the develop- 
ment and research staff of the Interna- 
tional Nickel Co. 


Lester W. Strock, who is on leave 
of absence from his teaching duties at 
the Philadelphia College of Pharmacy 
and Science, is engaged in research 
work at Gottingen, Germany. 


Henry A. Baenr, of the Topeka 
(Kansas) Flour Mills, has been ap- 
pointed secretary-treasurer of the Pio- 
neer section of the American Associa- 
tion of Cereal Chemists. 


Leo HeNprRIK BAEKELAND has been 
honored by the University of Brussells, 
in recognition of services which he has 
rendered to science, with the title of 
Honorary Doctor of the Faculty of 
Applied Science. In 1884, Dr. Baeke- 
land received a Ph.D. degree from the 
University of Ghent, Belgium; in 1916, 
the University of Pittsburgh conferred 
upon him the honorary degree of 
D.C.H. and the University of Brussells 
the degree of D.Sc., and five years 
ago Columbia University presented him 
with the honorary degree of D.Sc. 


Ratpw H. McKee has been deco- 
rated by the Republic of Poland with 
the Commander’s Cross of the Palonia 
Restituta Order. 


Friepricu K. R. Bercius has been 
awarded the Melchett Medal for 1934 
by the Institute of Fuel. Dr. Bergius 
was thus complimented for the part he 
has played in developing the use of 
hydrogen at high pressure, in converting 
coal into oils. 


Wiis H. Carrier, chairman of the 
board of the Carrier Engineering Corp., 
has been awarded the medal of the 
American Society of Mechanical Engi- 
neers for 1934 “in recognition of his 
research and development work in air 
conditioning.” 


IrvING LANGMUIR, associate director 
of the General Electric Research Labora- 
tory, has been awarded the Fourth Order 
of the Rising Sun by the Government of 
Japan, where he has been delivering a 
series of lectures for the Iwadare Foun- 
dation, which is operated by the Japanese 
Institute of Electrical Engineers. The 
decoration is bestowed by Japan in recog- 
nition of distinguished service. 


Haroip C. Urey, of the chemical de- 
partment of Columbia University, has 
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CALENDAR 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, Pittsburgh, 
Pa., Dec. 27-Jan. 2. 


AMERICAN CERAMIC Soctety, Buf- 
falo, week of Feb. 17. 


TECHNICAL ASSOCIATION OF THE 
PuLp AND Paper INpbuSTRY, annual 
meeting, New York, Feb. 18-21. 


ELECTROCHEMICAL SOcIETy, annual 
meeting, New Orleans, Mar. 21-23. 


AMERICAN CHEMICAL Society, New 
York, week of Apr. 22. 

AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS. spring meeting, Wilming- 
ton, Del., May 14-16. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Detroit, 
June 24-28. 

EXPOSITION OF CHEMICAL INDUS- 
TRIES, New York, week of Dec. 2-7, 
1935. 
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been awarded the Nobel prize in 
chemistry for 1934. This outstanding 
prize goes to Professor Urey for his 
work on “heavy water.” He was born 
in Walkerton, Ind., and attended the 
University of Montana from which he 
received the degree of Bachelor of 
Science in Zoology in 1917. Six years 
later he received a Ph.D. degree in 
chemistry from the University of Cali- 
fornia. Dr. Urey was American 
Scandinavian fellow in Denmark during 
1923-24, studying under Prof. Niels 
Bohr at Copenhagen. 


OBITUARY 


GeorGeE B. Cowper, vice-president and 
treasurer of the Pure Carbonic Co. of 
\merica, died at the Commodore Hotel 
in New York on November 20. He had 
been in ill health for some time, bron- 
chial pneumonia being the immediate 
cause of his death. 


Epwarp C. Hotton, chief chemist 
for the Sherwin-Williams Co. for 35 
vears, died November 30 at his home 
in Olmsted Falls, Ohio. He was 69 
vears of age. After graduating from 
the Massachusetts Institute of Tech- 
nology Mr. Holton remained at the 
Institute for four years teaching chem- 
istry. He then joined the Cleveland 
company and became a leading author- 
ity on paints and varnishes. 


GeorGE E. FiscHer, who retired in 
1929 as vice-president of the Grasselli 
Chemical Co., died November 21. He 
was 70 years old. 

Mr. Fischer entered the chemical field 
as a youth and played an important part 
in the heavy chemical industry up to 
1929, when ill health forced his retire- 
ment. He entered the Grasselli organi- 
zation in 1885 and rose steadily in the 
ranks and in 1914 was made vice-presi- 
dent. 


G. B. Mortimer, professor of chemis- 
try at the University of Wisconsin, died 
November 18, after a two months illness. 
He was graduated from the university in 


1915. 


Monta C. Burt, proprietor of Gray 
Chemical Co., Roulette, Pa., died 
suddenly on Nov. 1 at his home in 
Coudersport. He was 61 years of age. 


Eric voN GEBAUER-FULNEGG, of 
Evanston, IIl., chemist and former mem- 
ber of the faculties of Princeton and 
Northwestern universities, died at the 
Passavant Hospital, Chicago, on Nov. 
18 from the effects of inhaling hydro- 
chloric acid gas during an experiment 
in a chemical laboratory at Gary, Ind. 
He was 33 years old. Dr. Gebauer- 
Fulnegg was a graduate of the Uni 
versity of Vienna and came to this 
country in 1926. 
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STUN 


OLLOWING th low conditio1 

which prevail n Septemb« 

there wa 1 better than seas ynal 
pick-up in October and industrial pro 
duction in November continued the 
upward trend although the rate of 
increase wa small This condition 
carried into December with more en 
couraging reports coming from some 


1eavy industries. 

All branche f the textile trade 
have shown a good recovery from the 
September when 


some ot 


level reached in 
troubles 


low 
labor were responsible for the 
closing ot plants. In 
consumption of cotton was the heaviest 
for that 1929. Silk con- 
sumption in October, as re 


deliveries to mills, also ran 


many October, 


month since 
‘presented 
conside 


ably above that for the corresponding 
period of last year. ‘The textile indus 
try, however, will close the year with 
an unfavorable comparison with 1933. 
Consumption of wool this year will run 
200,000,000 Ib. below that of 1933. 
Steel ingot production in the United 
States in November, while at only 27.76 
per cent of the industry’s capacity, was 
at the highest level since June, the 
monthly report of the American Iron 


and Steel Institute disclosed. 
For the eleven months 

vember 30, ingot production 

23,319,443 4 


ended No 


2g regated 


y 
~ 
Y 


as 
gross tons, or — 3,970 more 


than in the like period last year, and 
725,364 more than sain nee for the 
full year 1933. 


During the eleven months this year 


the industry operated at 37.03 per cent 
of capacity, with a daily average output 
of 81,537 tons. This compared with 
22 £2 
33.53 per cent of capacity and a daily 
average output of 72,884 in the corr 


ST pondin; 4 pt 


Naval stores h 


ive attracted attention 
in recent weeks because primary mat 
kets have maintained an even price level 
with holders of stocks apparently un 


t 
willing to grant cencessions 


As buy 


ers have rema ned out of the market 
prices have been little better than nomi- 
nal. Production of rosin at steam and 


solvent plants in October 
39,785 bbl. compared 


r 
October last vear. 


amounted to 
44.821 bbl. 
the 


with 


For 


first ten 


months of this year, production was 
$25,421 bbl r a gain of more than 
23 ner cent over the total of 345,530 bbl 





the 


produced in 
1933. 
Production of 
and _ solvent 
6,288 bbl. for 
October 


corresponding period 
steam 
reported at 
at 6,929 bbl. 


turpentine at 
plants 
October and 
last year For the ten 
period the totals were 68,850 
54,644 bbl. for 1934 and 1933, 
espectively, or an increase of almost 
26 per cent for the present year. 


was 
for 
months’ 


bbl. and 


Coal-Tar Production 


from the 


byproduct ovens 


Estimated production of 
coke at October out- 
put of — was 4,711,000 gal. as com- 
pared with 4,560,000 gal. in September 
and 5,869,000 gal. in October last year. 
Calendar year to the end of October the 
amount was 57,268,000 gal. as compared 
with 51,201,000 gal. in the correspond- 
ing period a year Light oil out 
put in October was placed at 9,876,206 
gal. as compared with 9,381,048 


ago. 


gal. in 


preceding month and 10,109,221 gal. 
the corresponding month last year. 


Total for the first ten months was 112.- 


127,313 gal. as against 93,310,055 gal. 
in the same period a year ago. Tar 
was recovered to the amount of 33.,- 


055,079 gal. in October as against 31,- 
029,633 gal. in September and 36,546,- 
781 gal. in October, 1933. Total for the 
first ten months was 375,313,253 gal. 
as against 322,503,041 gal. in the like 
\mmonia sulphate, or 
in October 


period last year. 
its equivalent, 
the 


was pr duced 
38.7 


732 








to amount of tons as com- 
pared with 36,359 tons in September 
Production and Consumption Data 
Chet 
Production 1934 
Automobiles, No 132,488 
Byp uct coke. 1000 tons 317 
Cottonseed oil, crude, 10001! 183,600 
Cottonseed oil. refined. 1000 1}b 155.437 
Class ntainers. 1000 3134 
Plate glass, 1000 sn. ft 7,512 
Cell wcetate pla s, 10001Ib 449 
Nitr se- AC ite plas s, 100 1,131 
Pyroxylin spread, 1000 !b 3,325 
Rubber re 1imed. tons 8.143 
Steel barrels, No 583.255 
Sulphuric acid prod lin fertiliz rade 
tons 149.968 
Pneumatic tires. 1000 3,182 
Consumption 
Cotton, 1060 bales 520 
a bales ‘ 49.106 
Vool, 1000 Ib 34,065 
5 pk wives, 1000Ib 26.892 
Sy ph iT! rcid in f ertilizer, tons 137,357 
*Per cent of decline 





1933. 


For 
the first ten months the total was 439,- 


and 43,058 tons in October, 


a 


737 tons as compared with 365,940 tons 
in the similar period a year ago. 

The recent price trend of flaxseed 
has been downward in important mar- 
kets, reflecting prospects for a some- 
what larger crop in Argentina, it is 
stated. Prices in the United States and 
Canada are prices in November 
a year ago, but in Argentina prices 
ire below last year’s. 

Production in the 
5.198.000 


abc ve 


United States is 
bushels, which 
smallest crop on record, and ap- 
proximately 25 per cent less than last 
year’s output. Reduced acreage is in 
part responsible for the but 
drouth and extreme heat in a large 
part of the important flaxseed produc- 
ing belt, coupled with late August 
frosts, have been large contributing 
factors. 

The crop in ¢ 
955,000 bushels 


estimated at 
is the 


decrease, 


‘anada is estimated at 
compared with 632,000 
Production in Eu- 
countries also is larger this 
except in Russia. 

Rayon deliveries during November 
showed a less than seasonal decline, ac- 
cording to the Textile Organon, monthly 
publication of the Tubize Chatillon Corp. 
The publication states that this persist- 
ence of favorable rayon deliveries on into 
November is a most wholesome sign. It 
points out that if 


bushels last year. 
ropean 


year, 


ite deliveries were 
included in the index of deliveries, the 
November index would be even more 
favorable as the acetate division of the 
industry has better bookings than the vis- 
cose division. 

The rayon deliveries (un- 
adjusted index based upon actual ship- 


aceté 


indices of 


ments and not adjusted to a seasonal 
basis) for November and _ previous 
months follow: 
(Daily Average 1923-25 = 100) 

Nov. Oct. Sept Aug. 
1934 18 875 300 303 
1933 71 399 33 420 
1932 71 413 478 406 
1931 255 268 335 349 
1930 216 264 304 219 


for Chemical-Consuming Industries 


Per Cent 

of Gain 

Oct Jan.-Oct Jan -Oct Jan.-Oct 
1933 1934 1933 1934 
134,683 2,517,084 1,778,809 41.5 
2.579 26,148 21,919 19.3 
200,473 978 848 1,082,654 14. 2* 
157.845 903.500 960,923 6.0* 
» 237 30.013 19.402 54.7 
> 794 76.831 75,523 1.7 
07 4056 1.899 113.6 
1,387 10.323 19.209 1.1 
2.697 37,743 31.734 18.9 
8.898 13,538 76,101 22.9 
873,536 >, 786.742 >, 322,291 8.7 
158.406 1,187,671 1.055.871 12.5 
? 743 39.105 31.345 24.7 
904 4,522 5.387 16. 1* 
28,521 383,217 407.646 6. 0* 
51,037 303,678 442,593 31.4* 
25.084 259,642 202,812 28.0 
160.688 1,100,499 901 815 22 0 
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TRENDS OF PRODUCTION AND CONSUMPTION 
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MATL) 


NTEREST in recent 

weeks has centered largely in con- 

tract commitments covering delivery 
over the first quarter of next year or 
longer. In a few cases contract prices 
have been on a level higher than was 
the case a year ago but many of the im- 
portant chemicals have been offered on 
a renewal basis with no change from 
prices hitherto prevailing. There has, 
however, been a tendency to widen the 
price spread between large lots and job- 
bing amounts. 

One of the most noteworthy features 
connected with trading in the last month 
is found in the drastic price uplift in 
vegetable oils. Paint-making did 
not share in the general movement but 
cottonseed, corn, and peanut oils moved 
up sharply, so sharply in fact that there 
are fears that consumption will be cur- 
tailed and thus bring about price re- 
visions. 


chemicals in 


oils 


Glycerine also is in a strong 
price position with stocks below normal 
and prospects favoring a continued sub- 
normal production. 

The proposal to make foreign-made 
chemicals a basis of barter has not met 
with approval as the exchange of Ameri- 
can goods for foreign chemicals could 
not fail to cut down consumption of 
domestic chemicals by increasing the 
competition alrearly met from foreign 
producers. 

While unlooked-for difficulties have 
arisen to delay the proposed barter of 
300,000 bales of American cotton for a 
like value of German products, the pro- 
posal still is under consideration. Fer- 
tilizer materials, including nitrogen, are 








CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base 100 for 1927 
This month 88.01 
Last mont! 87.91 
December 1933 87.45 
December, 19 84.81 


While 
principal 


contract 
interest 


prices were of 
fluctuations 


Some 


occurred in the spot market The 
net change favored a slightly higher 
market with basic chemicals holding 


an unchanged 


course 








the principal German products being 
considered, although a wide range of 
other commodities also is being dis- 
cussed. 

The chemical industry is more con- 
cerned with the proposed reciprocal trade 
agreement with Switzerland than any of 
the other agreements thus far put for- 
ward. Switzerland produces a_ wide 
variety tar products. Whatever 
concessions are made to Switzerland, 
under most - favored - nation treaties, 
would apply to Germany and other coun- 
tries. The effect would be to open the 
door for a much larger volume of imports 
than would be involved were Switzerland 
the only country under consideration. 

Improved world demand for sodium 
nitrate has brought about a marked re- 
vival of activity in Chile’s nitrate in- 
dustry during the past twelve months, 
according to a report from Consul 
Franklin B. Atwood, Santiago. 

With the depletion of foreign stocks 
of Chilean nitrate, production of nitrate 


coal 


in Chile has doubled since November 
of last year, and many local nitrate 
plants paralyzed for years have re- 


opened. In November, 1933, only 10 
nitrate plants were operating in the 
country while at the present time 16 are 
in operation. The Pedro de Valdivia 
plant which recently resumed produc- 
tion after two inactive years has an 
annual capacity of 750,000 metric tons 
but it will not operate on a full capacity 
basis, it was stated. 

Reviewing the recent history of 
Chile’s nitrate industry, the report shows 
that in the last months of 1931, average 
monthly production was about 95,000 
metric tons. The lowest monthly re- 
turns recorded in recent years was in 
December, 1932, when only 32,000 tons 
of nitrate were produced. By Decem- 
ber, 1933, the monthly nitrate output 
had advanced to 41,000 tons. This im- 
provement was maintained throughout 
the first eight months of the current 
year and production totalled 79,000 tons 
in September, 1934. It is estimated 
that 99,000 tons of nitrate will be pro- 
duced in November, 1934, which will 
constitute a record monthly total for the 
past three years. 

In connection with nitrate of soda, it 
is noted that exports of synthetic nitrate 





from this country have held up well in 
recent months. Foreign advices, how- 
ever, have indicated that France has 
given no allotment to the United States 
in planning its prospective requirements 
for 1935. 


Larger Potash Production 


Reports to the effect that the Potash 
Company of America had started to 
sink another shaft on its property in 
New Mexico indicate that domestic pro- 
duction of potash will be increased. 
There has been no change in the con- 
ditions of the potash market as previ- 
ously reported. This means that stocks 
of imported potash are still large, that 


selling competition is keen and _ that 
prices remain at low levels. 
So far as German potash is con- 


cerned, a report to the Department of 
Commerce says that larger consump- 
tion of potash fertilizer in Germany 
and heavier shipments to foreign mar- 
kets have made it possible to resume a 
full six day working week in the min- 
ing branch of that industry, thus abol- 
ishing the compulsory one day per week 
holiday heretofore in force. In potash 
refineries the number of enforced holi- 
days has been reduced from two to 
only one per week, and the increased 
output has in no way raised stocks to 
excessive levels. 

While German potash exports have 
been recording increasingly marked 
gains in volume since the beginning of 
1934, attaining levels not reached since 
1930, these gains were achieved only 
through considerable price concessions 
in order to meet the severe competition 
from Spain and other foreign competi- 
tors, it was stated. 

During the first nine months of 1934 
exports from Germany of refined potash 
fertilizers totalled 180,941 metric tons 
compared with 161,316 for the corre- 
sponding period last year, but the value 
declined from 17,629,000 Reichsmarks 
to 13,700,000 Reichsmarks. Exports 
of other potash salts increased from 
357,893 metric tons to 440,308 metric 
tons and the value received declined 
from 16,135,000 Reichsmarks to 14,- 
940,000 Reichsmarks. 








CHEM. & MET. 
Weighted Index of Prices for 


OILS AND FATS 


Base 100 for 1927 
This month 83.32 
Last month 74.55 
December, 1933 51.89 
December, 1932 40.27 


Sharp advances were recorded for 
cottonseed, corn, peanut, and soya 
bean oils. Coconut oil also was 
higher in price. Animal fats were 
firm but did not vary much from 
the price levels of a month ago. 
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No. | special proof. sor ‘Mepcepiiaah 413k. i *as Se oe £ mine, balk, ton 18:00" oat] “oz 024] _ a 
Ah No. 5. 188 seeatl gal. ele 3 . }- PB abe Dioxide, cyl., Ib | “03 at tis tt 1 0° . 023) “03° 03 
Chr ammonia bane dr. gal... —- sacs 3 33}... Tin O r, bag. ewt. ‘$7 -04 034-04 18. 00 054 
wae ag Re | an le yh 4 ae ae tee eeeeees 1a - See a. “ani ‘oe 
apbotash. VF Weis -93 - ak “eee + Renae Zinc petals, bbi., lb. < = 300 | 1.60 — .074 ri 04 
“ont... sulphate, com., bags, 7. - ‘Oa 10S on ae ne chleride, sran., bbl. le +38 Teeeeee 60 - 3.00) | d6h- 07 
re : bags) 04 . —- Cc , bbl., ” Te eeeee seees ; 
PR ye ag ewt Paina ie gibvled 1.35 - 1.50 =~, ‘s- = Dust, bbl, ib. - eee ‘3 x ‘7 “O54. 06 | 4 ~ ah 
ain. 26°, dGrume & : ee Rika ine . : oss 
Ammoni es ”. ome Ib. » 2.00 = wm He 135-1 394 lead ares free, bag, ib | Os7 42 ‘Sa. ‘a “ot. ‘* 
tone inane | | BE alig-sg SSMESESE | BE ai] Be 8| Be 
mmoni + - 153- 1 -024- .02 .02}- , Oe” amelie aes er é perl 4 = 07 
coh. ¢ carbonate, . a ‘el ae 02 Beane s'a0'| 2°95°- 3,00" sae . 
Sul asks, Ib. powd .04}- . 15h i 7 3. .054- 
—— an oeneen eee an: an ee ‘a. on ee =" $:33° 
Selina Oh tech., tanks, Ib., gal 1.2 <. él tn el co , —_——— will 
a. Deeg den Ib. . -» gal aia 1. 20 mr ccees or — Oils and F 
a. = * eee, Ti bbl ’ ib. ; Oh _ ‘on. ‘ 093 p as te tees ats 
Chl onate, bbl., ton... i; Se 03)- "08 — ‘09° 
aaNitrate, cask, “ahem ee ” 50-58 00 sei ar . es “Oa Castor oil, N ™ Current Pri | 
Nitrate, cask, Ib. «5... -- +... " a 9 ail 9 = . r 5 = n 
Bleac! fixe, dry, bbl. farseeaves ‘Se. 09 os as Roy 56 $0 a Chinawood oii el “ae rice | Last Month 
a cin tak. ohn, .09 5.00 |6 -58.00 Coconut “step $0. 09 Last Y 
— L oats, Cob., wie "O3t- 108 | lo3}- 108 61.50 -63. 50 ee Se tanks, N.Y. 1-80.10 | $0.093~$0. 10 ae 
— BOWE nnn nnn neeevee: 34-04 ‘1 .07} Corn gp one lage ne ad aoe a h 08}-. 10 $0. ta ~$0. 
Pesenine, <0. bags, tom. -.... 28 3-8 14:3 I 204 cotton a tie eek) Rive nipmeae 07}- 10 
cium acetate, bags... 2.2.2 -00 -45.09 | 40.00 =2-00 | 1-85 - 2 ottonseed oil, erude (0.b. mili ° bee eae 
Carbid =. eee esnees 200 - .38 Oe a 00 | 40. 00 - 3-3 Li b ; o.b. mill), 93- er 0 .02] a 
Chloride rhe enna eee es 06 - 107° 2.00 -. 38 | .36 - ‘= Palm, d oi, Faw raw car Tots, bbi. ib, | 09 | -O79-...... 03] ; 
» Sane SE aasovsesel acm = “| oe: peel ae — an fae ta Lib} 5087-2222: 072- weeeeee 
Phosphate, e, dr., wks.. ton. 17.50 -... 05 - .0 | -@- 08 Peanut oil, bbl, angele —...... ¢ alee .03}- 
Carbon b bbi., Ib * 00n. 119.588 -.... 17°50 -.. 6 ¢ te ey crude, . siiiioieclion O4}-...... 087-...... 034-..... 
otf etrachore d drums, ib... +30 =. 2.19.50 -. 0. 7-2 - -06 Soya oe 7" oa. =. 094. vetoes “Oat renee ‘3s 
“gg: (19: 38~ ++ =a: [19-50 =e a , ” -U%7-.-- Spee ae atk 
nh my tb i ‘Sr “083 | ‘i. ‘aa’ l’ ame aa “= talive foe. bi | a “ai | Oo 04 : 
Cala a, ce rene ogee | Sis 06 | .03F- po Coe, owlensenes, bi. ib: ai “aot ya O31-...... 
ee | Sas ee Seater) ae 1 eee it ae 
D ~ 1.25 - 1.30) 1. 5§- 06 | ‘as .. ae yellow, f.0.b factory), bi} .046-. gat — 
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Alpha-naphthylamine, 


tanks, works, gal 
Beta-naphthol, tech 


Diethylaniline, dr., 


Solvent naphtha, w.w., 


Toluene, tanks, works, gal 





business is now 


me of the Spray Engineering Co. 


F. J. SToKES MACHINE Co., Philadelphia, 
has , ~ inted W. I. Frost its sales rep- 
resentative in Los Angeles and vicinity. 


Mid- 


sales 


THE AMERICAN ROLLING MILL Co., 
Ohio, has established a new 
Atlanta, Ga., with C. M. Broome, 
n chargé 


‘ 
ffice it 


Tuses Co., New York, has 
Henry J. Linn Co., 250 Stuart 
agents in New 


GLoeE STEEL 
named the 
St Boston, as its 
England 


sales 
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Miscellaneous 


Month Last Year Current Price Last Month 
-~$0.65 $0.60 -$0.62 Barytes, grd., white, bbl., ton... $22.00-$25.00 $22.00-$25 * 
5 80 - .85 Casein, tech., bbl., Ib.......... .09:- .10 .094- 
- 34 .32 - 34 China clay, dom., f.o.b mine, ton 8.00 -20.00 8.u0 - 20: 00 
144- 15 . 144- 15 Dry colors: 
25 24 - 52 Carbon gas, black (wks.), Ib. 04 - .20 04 - 
- 1.25 1.10 = 1.25 Prussian blue. bbl., Ib me 354- 37 354 
- ,67 65 - 67 Ultramine blue, bbl., ws 06 - 2 06 - 
- .ee . 48 - 52 Chrome green, bbl., Ib 26 - 27 26 - 
> oe .30 35 Carmine red, tins, ib euiiee 4.00 - 4.40 4.00 - 4 
20 22 23 Co. 8 ee 80 - 85 80 - 
- 24 .22 - 24 Vermilion, English, bbl., Ib.... 1.56 — 1.58 1. 56 | 
- 1 . 104- 1 Chrome yellow, C. P., bbl., Ib “eo u- . 
= ae 45 - 46 Feldspar, No. | (f.0.b. N.C.). tom 6.50 - 7.50 6.50 - 7 
58 .55 - 58 Graphite, Ceylon, lump, bbl., lb 07 - .08) 07 - 
30 29 - 30 Gum copal Congo, bags, Ib... . . 09 - 1 09 - 
- 17 16 - 17 Sh Ph Ph. csseansees 09 - 10 09 - 
- 25 23 - 25 Damar, Batavia, cases, lb... . i5t—- 16 15}- 
- 40 38 - 40 Kauri No. | cases, lb. ... .20- .25 a. oo 
- 70 65 - 70 Kieselguhr (f.o.b. N.Y.), ton 50.00 -55.00 50.00 -55. 
054 O¢ 043- .05 Magnesite, calc, ton.......... 50.00 -... 50.99 - 
O84) 09 . 084- 10 Pumice stone, lump, bbl., Ib .05 - 07 05 - 
. 55 51 - 55 Imported, casks, Ib......... 03 - .40 03 - 
144 15 . 143- 15 i, MMe te¢escnneeceses 5.75 - 5.65 - 
- 40 30 - 40 Turpentine, gal............... ae 53- 
1.15 .90 - 95 Shellac, orange, fine, ‘bags, ivaes 35 - 35 - 
- 70 .65 - 70 Bleached, bonedry, bags, Ib. . 30 - 31 30 
- 42 .40 - 42 , 8 “a 23 - 24 22 
- .26 - Soapstone (f.o.b. Vt.), bags, ton 10.00 -12.00 10.00 -12 
- 90 88 - 90 Talc, 200 mesh (f.o.b. Vt.), ton. 8.00 - 8.50 8.00 - 8 
- 30 -. ; 300 mesh (f.o.b Ga.), ton.... 7.50 -10.00 7.50 -10 
26 - 225 mesh (f.o.b. N. Y.). ton 13.75 - 13.75 - 
yy the company of the name Spraco, In¢ REPUBLIC STEEL CORP 
mn 1928 there has been considerable con- has appointed Robert J 
fusion in the minds of its customers and sales manager in Cincinnati, 
being carried on under the W. A. Pecl 


has been in 


been ret 


receivership 
rgeanized as a 


ROLLER 

promoted 
the position of 
industri 


TIMKEN 
Ohio, has 
general 
il division. 


LUKENS STEEL Co., 
appointed Thomas T. 


and service metallurgist. 


gaged principally in service 


BoILer Co., § 


BEARING 
Whitley 





$22 thees 
8. 00 


50. 
40. 


wnoo 


, Youngstown, 
Working, 
to 


Louis, 
since 

subsidiary 
bustion Engineering Co., Inc 


New 


- 3 


B 
manager 


Coatesville, 
Watson, development 
will 
and sales work. 
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Where Plants Are Being Built in Process Industries 


Current Projects Cumulative to Date 
Proposed Proposed 

W ork Contracts Work Contracts 

nd Bids A warded ind Bids Awarded 
New England $75,000 $1,323,000 $1,509,000 
Middle Atlant 946,000 $130,000 >, 360,000 4,731,000 
South 78.000 501.000 13,420,000 8,331,000 
Middle West 196.000 527,000 1.729.000 2,831,000 
West \lississipp 345.000 135.000 16,266,000 1.102.000 


Far West 1,576,000 4.559.000 1,724,000 
Canada 183,000 5,165,000 1,959,000 


Tota $1,273,000 $2,869,000 $55,822,000 $22,187,000 




















PROPOSED WORK Oil Refinery — Forest Oil Corp., Bradford 
i pDians i! insta ito! Oo alr and v tei 
BIDS ASKED pressure plante to { easel aa aeke” 




















‘ 1d¢ oll 
from wells at various locations in Crawford, 
Venan nd Wa ( ties, Pa. 
Asphalt Processing Plant—Standard Oil Co 
$360 Pawt t Av East Providence, R. I , ; . 
plans to struct a 1 story plant here to b Paint Factory—lInternational Paint Co., Parl 
. ‘ ‘ 4 merical Bitumuls Co 2°9 AV Montrea Que ( is having plans 
Bway PI Ey ot Mass Estimated cost prepared tor in a itic to its factory Esti 
&75.000 mated cost $65,000 
Distillery Lebanon Valley Distilling Co Paper Factory A P. W Paper Co., 1273 
Ss ieflerstow! Pa plans t reco! tio th North Bway Albany N Y D. W Hollister 
int of ft Bomberger Distillery for ts own it harge is ge bids for constructing 
Estimate J st $40,000 iddition t Liberty paper mill at 12 Lumb 
Dist t North Albany New equipment wi 
Distillery Nor lers In c/o b required Estimate’ cost $450,000 
D. B. Davis. Shal ns to nvert 
D nt I WW int . " 
— as 4 Paper Mill—Howard Sm Paper Mills, Ltd 
ery 1o ts nates ‘ s 
{ I wall Ont Car pians to construct in 
sf) C000) - 
i tion to their mil Est ited cost $10,000 
China Factory National China Co Salin 
Ohio. has been acquired by a group of Powder Factory International Bronze Pow 
Pittsburgh and West Virginia capit s, who ders, Ltd., Valleyfield, Que Can plans to con 
Ww reopen same _ shortly ind = eonstruct new struct an addition to th factory Estimated 
lar tunnel kiln This wi be first major ost $50,000 
) t t b u it int Estimated 
set S50.000 Salt Factory —Diamond Crystal Salt Co St 
, pa Clai M " la to ns ‘ in addition to 
Fertilizer Plant—Southern States Cooperative its plant Est $28,000 
I tiliz Co V nia Beach Blvd riolk 
Va plans to repair its plant het Estimated __ - 
<t £92 000 Silica Plant—Hutchins Silica, Sand & Clay 
Co., Hutchins, Pa.. plans to construct_a_ plant 
Glass Factory United Plate & Win'‘ow Gl including distribution fa ilities Estimated 
( 214 West list St Oklahoma City Ok st ! ding equipm t S28,000 
n leased by Mrs. F. M. Knight who will . ‘ . , 
iter sa Estimated cost $30.000 Soap Factory—Hull Soap Co., Ltd., Fontaine 
St.. Hu Q plans to construct an additior 
Insulating Material Factory ex Insulation to its tactory Estimat cost $30,000. 
Lid ontreal, Qué Can pla t construe ‘ 2B . : , 
on of a plant for the manufacture of in Tanning Plant - Federal Emergency Relief 
sulating material and rock wool Administration p quip a plant for tan 
ind « ing in a former meat pack- 
Industrial Plant — Liquid Carbonic Corp., plant at Neb City, Neb. R. Haynes 
3100 South Kedzie Ave., Chicago, I will soon R.A. 0 s Neb., Federal Agent 
eive bids for the construction of a 1 and Estimated cost $55,000 
story industrial plant on 14th St., Kansas ae * . 
City Mo J. J. Novey, 2434 Ridgeway Ave Equipment Perron Gold, Ltd., Amos, Que., 
Chicago, is architect Can., is in the market for a supply of cyanide 


quipment for a 100 ton mill 
Laboratory — University of North Dakota, 





Grand Forks. N. D.. has applied » the PWA Equipment Amherst Oil Refinery Ltd 
for funds to construct an experimental hydro Reboul St Hull, Que has purchased a t 
ition plant and laboratory (research with ind is interested in prices for supply and ere 


lignite contemplated). Estimated cost $200,000. tion of two tanks, each of 8,400 bbl. capacity 
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CONTRACTS AWARDED 


Distillery Stitzel Weller Distillery 
Highway, Louisville, Ky awarded contrac 
tillery to A. Markham & Co., 432 South 


St Louisvill Estimated ost 
S150.000. 





Factory Halitosing ‘0 W. Hess, President, 
19 n 


sf 
51 Fyler Ave St. Louis, Mo award 


tract factory for the manutacture of antisep- 
ties, ets it 4801-05 Tholozan St., St Louis, 
to William Einig, c/o Owner Estimated cost 
S30.000 


Galvanizing Plant—Ferer Galvanizing Corp.., 


’ 

101 South Sth St., Omaha, Neb awarded con 
tract gaivanizing piant including machinery 
ind equipment, at 812 Douglas St., Omaha, to 
{ Peterson, Omaha Estimated cost $30,000 

Gas Plant—City, Troy, Ala., awarded con- 
tract Butane-Air gas mixing plant 10,000 
eu.it per hr maximum capacity, one liquid 
storage tank, 2,183 cu.ft. capacity, and one 
gas storage tank 3,730 cu.ft capacity to 
Christie Hutchinson & Burton Co., Birming- 
ham Ala $18,447 gas distribution = syster 


including 58,161 ft. 2 to 4-in. ¢.i. pipe, 40,420 
ft } to l-in. galvanized steel pipe, 470 gas 
meters and regulators, to R. J. Reid Contracting 








Co., irmingham, $49,577 P.W.A. project 
Glass Factory Corning Glass Co., Wells- 
boro, "a awarded contract addition to fac- 
tory to H K Ferguson Co., Hanna sldg., 
Cleveland, O Estimated cost $28,000. 


Glass Factory—Owens-Illinois Glass Co. 965 
Wall St., Toiedo, Ohio, awarded contract addi 
tion to plant at Terre Haute, Ind., to Glen 
W North Co., 9th St., Terre Haute. Esti- 


at cost 375.000 


Kiln—Hall China Co., East Liverpool, O., 
iwarded contract new circular decorating kiln, 


lectric type, 36 ft. long and of tunnel type, to 
Swind Dressler Corp Aspinwall, Pittsburgh 
Pa Estimated cost $40,000 

Laboratory - Clinton Community High 
School Dist. No. 116, Ralp Robb, Principal, 
Clinton, Ll} iwarded contract high school in- 
luding iboratory to Wn ( F Kuhne 
Rantou Ii) Tota estimated cost $105,000 


Laboratory UL. S. Government Department 
of Agricultur Division of Purchases, Sales & 





Traffi Washington, D. C., awarded contract 
fruit products laboratory at UU. § Experi 
mental Farm, Beltsville Md to Luchi Con 
structio Co Munsey Bidg., Baltimore, Md 
Estimated eost $101,900 

Physical Science Building—Long Beach Board 
of Edueation, Long Beach, Calif iwarded ! 
tract Physical Scien ind Chemist I dings 
it Long |} ch Junior High Schoo Carson St 
ind Clark Ave Long Beach, to R & Mais 
6348 Colgat Ave Los Angeles. $76,057 


Paper Mill 
iwarded contract fo 1ddition to mi 
bile Steel Co Mobile, Ala. Estim 


SS0O.000 


Mobile Paper Co., Crichtor Ala., 





Refinery Emmert & Emmert Corpus 
Christi and Alice Tex will build an oil r 
finery using its own forces Some equipment 
will be pu 1ased Estimated cost $75,000 


Refinery—Gulf Refining Co 17 Battery Pl 

Ww ork N Y.. plans to recondition its 
efinery at Hoover, Ohio Work will be done 
by day ibor Estimated cost $28,000 


Gasoline Skimming Plant — T M Galey, 


Forcsvi Ky plans to struct t gasoline 
skimming plant ere Work will be done by 
day ibor and separate contracts Estimated 
ost including equipment to exceed $28,000 
Plant Commercial Solvents Corp 1331 
South Ist t Terre Haut Ind award con 
tract for 1iddition to plant her to Glenn W. 
North Construction Co Oth ind Tippecanoc 
St Terr Haut Owner i now warding 
separate eontracts for equipment Estimated 
cost S28 500 
Sugar Refinery Amalgamated Sugar Co H 
Banning, Vice-Pres., Ogden, Utah awarde: 
ontract for foundation for sugar refinery at 
Clarksburg, Calif to Lord & Bishop, Box 355 
Orovil Calit Total estimated cost $1,500 
000 Contracts for oth portion of work 


will be undertaken when foundation work has 
advanced 


Varnish Factory—E. I. du Pont de Nemours 
& Co.. Wilmington, Del., has acquired the fac 
tory of the Mountain Varnish & Color Works 
Tremainsvill Ri.. Toledo, Ohio and awarded 


contract for altering same to A jentley & 
Sons, 201 Belmont Ave., Toledo Estimated 


eost $250,000 


Warehouse—Frankfort Distilleries Columbia 


Bld Louisville, Ky awarded contract 4 story 
136x222 ft warehouse on Dixi« Hy to J 
F. Russell & Co., 3908 Frankfort Ave Louis 
ville Estimated cost $175,000 
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SODIUM METASILICATE 
U. S. PAT. 1898708 


SODIUM SESQUISILICATE 
U. S. PAT. 1948730 


SODIUM SESQUISILICATE 





METSO DETERGENT. 


HE YOUNGEST member of the P. Q. 

Silicate family is Metso 99, sodium 
sesquisilicate. This is a white granular pow- 
der freely and completely soluble in water, 
with only a slight positive heat of solution. 
Metso 99 contains approximately 36.89% 
Na20, 23.83% SiO2, 39.2% H20, and pro- 
duces a pH of 11.6 at a concentration of 
1% (by weight). 


While Metso 99 is the most alkaline silicate 
commercially available, it shares with other 
silicates the valuable properties of free 
rinsing, buffered alkali and to a degree, 





[ 


inhibiting power necessary in cleansers. 


The uses for Metso 99 with its high, though 
controlled Na2O content, are found in 
heavy duty cleaning; for instance; the 
removal of paraffin oils, drawing com- 
pounds and fabricating greases from metal; 
in laundries, where a higher pH is desired; 
in some textile operations. 


Try Metso 99 for any difficult cleansing 
operation in your plant. It is safer than 
corrosive caustic and more efficient. The 
coupon below brings you a sample and 
more information. 


PHILADELPHIA QUARTZ COMPANY 


~ fillin use) 


TO 
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PLEASE send a sample of Metso 99 with directions for 


General Offices and Laboratory: 
125 S. Third Street, Philadelphia. 
Chicago Sales Office: Engineering 
Building. Stocks in 60 cities. 
Sold in Canada by National 
Silicates Ltd., Toronto, Ontario. 
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Schedules in Hours 
from Lake Charles 











MATHIESON . 


Alkali Deliveries in the Southwest 






ONSUMERS throughout the Southwest 
A can now get deliveries of alkali in a 
matter of hours! Beginning this month, Mathieson’s 
plant at Lake Charles, Louisiana, offers this fast 
delivery service. 

Located at a virtual hub of transportation lines, this 
new source of supply speeds up alkali deliveries in the 
Southwest to a degree hitherto unknown. Radiating out 
of Lake Charles are the lines of three great railroad 
systems—the Southern Pacific, the Kansas City South- 
ern and the Missouri Pacific. The fast freight schedules 
from Lake Charles, maintained by these carriers, permit 
timing of deliveries in hours rather than days, even 





to points as far north as St. Louis and Kansas City. 

fn addition to speedy rail delivery service, the new 
Lake Charles Plant offers substantial savings in trans- 
yortation costs both by rail and by water to consumers 
in the South and Southwest, and by water to points on 
the Atlantic and Pacific seaboard, along the Gulf Coast, 
and on inland waterways including the Mississippi 
River and its tributaries. Water shipments are loaded 
on steamers and on barges at our own plant docks at 
Lake Charles. 

We shall be glad to discuss with consumers the ad- 
vantages of Lake Charles as a source of supply of 
alkali—in carloads, trainloads or shiploads. 


( iW), athicson 4 hemicals | 





© THE MATHIESON ALKALI 
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Creams, Cutting Oils, Orchard Sprays and other products in 


the Insecticide, Textile, Cosmetic and Pharmaceutical indus- 


tries. The subject matter has been brought up to date 
and new data added since the last edition. The 


coupon or your letterhead will bring you a copy. 


@ In addition to Triethanolamine, Carbide and Carbon Chemi- 
cals Corporation also offers many other Amines, Alcohols, Alde- 
hydes, Esters, Ethers, Chlorhydrocarbons, Glycols, Ketones and other 
organic chemicals. 


CARBIDE ano CARBON CHEMICALS CORPORATION 


Producers of Synthetic Organic Chemicals 
30 East 42nd Street, New York, N. Y. 
Unit of Union Carbide UCC and Carbon Corporation 
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56 PAGES of authoritative information on the use of Tri- 


ethanolamine in the formulation of Leather Polishes, Cold 
























—_—— 


Carbide and Carbon Chemicals Corporation 


30 East 42nd Street, New York City c.M. 12-34 


Gentlemen: 


Please send me the new Edition of “‘Emulsions’’. 


Is Sra wae uch aah wise he ea bis ee are 


ee a 


Address....... 






































THIS IS TO ADVISE THAT 


E.1. DU PONT DE NEMOURS & CO., INC., 





has ownership or the American rights in the following 
patents covering broadly and specifically apparatus 


and process of degreasing materials with solvents: 


U.S. Patents 


1,816,895 1,869,826 1,869,845 

1,875,937 1,904,450 1,905,968 

1,907,875 1,911,926 1,925,602 
1,938,841 1,961,867 





In view of the possible interest of readers of ,this journal in this field, the du Pont 

Company believes all should be advised of the existence of the foregoing patents. The 

du Pont Company regards these patents as valid and as controlling the processes for degreasing 

materials with solvent vapors in various forms of containers, and consequently the Company 
is prepared to protect its rights under these patents. 


REG. u. 5. Pat. OFF 


E.|1. DU PONT DE NEMOURS & CO., INC. 
The R. & H. Chemicals Department 
WILMINGTON ae DELAWARE 











52 


CHEMICAL G METALLURGICAL ENGINEERING—Vol.41 ,No.12 











= 
O 
Pe 
O) 
OO) 
ie 
<I 





: Y 
, ee 
\ ‘SS lira 


ALCORN DD L 





, 1 


IN ALL PRINCIPAL CITIES 


tise ans & 


RiT OF THE NATION 


ILLUSTRATION OF ONE OF THE FIVE GREAT PLANTS OF COMMERCIAL 


SOLVENTS CORPORATION SUGGESTS OUR CAPACITY FOR SERVICE TO YOU. 


Ss T 


(OMMERCIAL SOLVENTS (ORPORATION 
F 
TERRE HAUTE, INDIANA 


BRANCH OFFICES AND WAREHOUSES 


THIS 


ST) 
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THE SPIRIT OF THE NATION 4 
ALCOHOL 


Leak Se 
(ROSSVILLE 


| 


December, 























eq 


ALKALI 


e ee for alkali-buyers who recognize 
the importance of definite standards in 


quality, uniformity and dependability. 


The above trademark appears on products 


manufactured by Southern Alkali Corpora- 


e tion—the first alkali plant in the far south. 
SODA ASH 
CAUSTIC SODA If you have noc as yet obtained full informa- 


LIQUID CAUSTIC 
MODIFIED SODAS 
CAUSTIC ASH 


tion about products, services and prices, it will 


be to your advantage to communicate with us. 







a8 afi. Hee ' 


steht i ; 












SOUTHERN ALKALI CORPORATION © CORPUS CHRISTI © TEXAS 
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FOUNDED 1839 


RASSEL| | 


REG, U.S. PAT. OFF, 











ZINC DUST 


FOR ALL PURPOSES 


If your requirements are exacting as to purity, uniformity 
and fineness, try Grasselli ZINC DUST. You will find it the 


highest available zinc consistent with the fineness specified. 


OTHER GRASSELLI 
ZINC PRODUCTS 


Sherardizing Zinc 


Fine Zinc Furnished in Double A grade—also Triple A grade (for 
Mossy Zinc 

Zinc Anodes aria ° 

vee Cyaniding). Prompt shipment. Let us quote you. 

Intermediate Zinc 


Prime Western Zinc 


THE GRASSELLI CHEMICAL COMPANY 
CLEVELAND INCORPORATED OHIO 











CADALYTE 


A Process and 
Product for 
Cadmium Plating 








SS SSS |! 





(;RASSELLI (JRADE_. 


Nd a 


New York and Export Office: 350 Fifth Avenue 
BRANCHES AN D WAREHOUSES 


Albany Birmingham Boston Charlotte Chicago Cincinnati Detroit 
Milwaukee New Haven New Orleans Philadelphia Pittsburgh St. Louis St. Paul 
SAN FRANCISCO, 584 Mission Street LOS ANGELES, 2260 East 15th Street 


tA standard held hioh for D5 years 
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SODA ASH and 
CAUSTIC SODA 


The first Soda Ash manufac- | 
tured in this country was pro-| 
duced by The Solvay Process | 
Company at its Syracuse Plant 
nearly 53 years ago. Since) 
that time the Company has | 
been continuously producing 
alkalies which have established | 
the standard of quality for the 
industry. 





58% Light Soda Ash | 

58% Dustless Dense Soda Ash | 

Fluf (Extra Light Soda Ash) | 
76% Solid Caustic Soda 
76% Flake Caustic Soda 

76% Ground Caustic Soda 
76% Powdered Caustic Soda | 
Liquid Caustic Soda | 


CORPORATION 


Alkalies and Chemical Products Manufactured 
by The Solvay Process Company 


61 BROADWAY, NEW YORK 


Boston Syracuse Chicago Indianapolis 

Cleveland Cincinnati Pittsburgh Detroit 
Philadelphia Kansas City St. Louis | 
Houston 


| 
| 
SOLVAY SALES 
| 


Mines: Gulf.Newgulf a d Long Point Texas 








SULPHUR 


(992% PURE) 


FOR 


Sulphuric Acid 
Fertilizer Manufacture 
Sulphite Pulp 
Explosives 
Insecticides 


Carbon Bi-sulphide 


Miscellaneous chemicals 


ExaAs GurfSULPHUR (0. 


75E.45" Street New York City 
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@ SULVENT..NEWS 


WE DO ov8 MART 





DECEMBER 


* A Monthly Series of Articles for Chemists and Executives of the Solvent-Consuming Industries * 1934 





METHANOL 
PRODUCTION 


ETHYL ALCOHOL 


200 





(moving twelve-month averages, 1931 = 100) 
CURRENT PRODUCTION 


ETHYL ALCOHOL 1934 1933 
1000 Jan.-Sept. . 122,247 100,309 


proof September . 15,636 13,968 
gals. August 13,823 12,482 
Sales 
1000 Jan.-Sept. . 109,947 80,454 
proof September . . 17,821 13,268 
gals. August 13,156 10,232 
METHANOL 
Crude Jan.-Sept. . . 2,799 2,092 
1000 September . . 260 243 
gals. August .. 254 262 
Synthetic Jan.-Sept. . . 8,133 5,089 
1000 September . . 1,080 1,461 
gals. August .. 952 860 





MAJOR CONSUMERS OF SOLVENTS 
MORE ACTIVE: MARKET QUIET 


While the activities of the Federal 
Housing Administration have served to 
stimulate the paint, varnish and lacquer 
industry, and preparations for the in- 
troduction of new models have increased 
the activity of the automotive manufac- 
turers, the demand for solvents and dilu- 
ents in these quarters remained rela- 
tively quiet during the past month. With- 
drawals continued light, with purchas- 
ers ordering for year end requirements. 

Figures on the production of indus- 
trial ethyl alcohol show a marked gain 
for September with a total output during 
that month of 15,635,966 proof gallons. 


DOMESTIC AND FOREIGN PAINT 
SALES SCORE MARKED GAINS 


Increased sales of paint products in 
the United States since the first of the 
year have closely paralleled the advance 
in exports of these commodities accord- 
ing to a report from the U. S. Commerce 
Department’s Chemical Division. 

Domestic sales of paint, varnish, and 
lacquer products, reported by 586 estab- 
lishments, were valued at $199,630,000 
during the first eight months of the year, 
an increase of 31% over the correspond- 
ing period of 1933, and exports of paint 
products, including pigments, increased 
31.5% to a value of $9,167,700. 

Paints, stains and enamels exported 
increased 65% to a total value of $2,- 
201,400, and lacquers shared in the ad- 
vance, increasing 42% in value to $1,- 
044,650. Exports of carbon black de- 
clined somewhat in quantity but in- 
creased 10% in value to $3,423,760. 








INDUSTRIAL ALCOHOL INDUSTRY CODE OF FAIR 
COMPETITION APPROVED AND NOW EFFECTIVE 





Price Lists and Revisions Open to Inspection 





The open price provisions of the Industrial Alcohol Industry Code, 
supplementary to the Chemical Manufacturing Industry Code, have 
been approved and became effective November 8th, 1934; other provi- 
@ sions of the Code having been in opera- 





DR. F. J. METZGER AWARDED 
1934 CHEMICAL INDUSTRY MEDAL 


The Chemical Industry Medal for 
1934 was awarded to Dr. F. J. Metzger 
of New York, for his numerous contribu- 
tions to the research and application of 
the gases in the atmosphere. The pres- 
entation was made at a meeting of the 
Society of Chemical Industry held on 
November 9th. 

Dr. Metzger is director of research of 
the U. S. Industrial Alcohol Co., and the 
U. S. Industrial Chemical Co., Inc., and 
is vice-president in charge of research 
of the Air Reduction Company. 

In his acceptance speech, Dr. Metzger 
spoke of the gases in the atmosphere and 
predicted the substitution of krypton 
and xenon, the two rarest gases, for 
argon in electric light bulbs. 

The Chemical Industry Medal is pre- 
sented annual] 





search to industry. 


BAROMETERS FOR STRATOSPHERE 
FILLED WITH BUTYL PHTHALATE 


Man’s exploration of the stratosphere 
has created a new and unusual use for 
butyl phthalate where this chemical is 








employed in barometers which are used | 


at high altitudes. 
The photograph below shows the of- 
ficial barometers used by the U. S. Army 





© Photo, reprinted courtesy National Geographic Magazine 


Air Corps in their flight into the strato- 
sphere last July. Because it was 
oe to rise ae relatively dense 
ower atmosphere and to enter into ver 

thin air, two barometers were provided. 
They are housed in the vertical box 





by the Society for the | 
successful application of chemical re- | 


try of methyl a 


tion since their approval on August 
21st, 1934. 

The Code covers the sale of alcohol 
for both industrial and anti-freeze pur- 
poses. The “products of industry” as 
defined by the Code are: “Ethy! alcohol, 
denatured alcohol (including the prod- 
uct known as ‘proprietary solvent’) sold 
for industrial purposes, and ethyl alco- 
hol, denatured alcohol, isopropyl! alcohol 
and methyl alcohol (other than that pro- 
duced by the destructive distillation of 
wood), or any product containing 70% 
or more of any of these materials, or 
any product containing a combination of 
70% or more of any of these materials, 
sold for anti-freeze purposes by any 
member of the Industry.” 


Open Price Provisions 


Under the Code, each member of the 
industry is required to file lists of all 
prices, discounts, rebates, allowances, 
whether guaranteed against decline 
and/or other terms of sale. A similar 
provision has been embodied in the Code 
of the Hardwood Distillation Industry 
covering sales by members of that indus- 

cohol for anti-freeze. 
All lists or revisions of price terms of 


| members of the Industry are available 





to all users of the material who apply 
therefore and have offered to defray ex- 
penses of the Code Authority for their 
preparation and distribution. All lists 
are open for inspection by any customer 
at the office of the Code Authority, 420 
Lexington Avenue, New York City. 
The Code Authority consists of the 
following members: Chairman, Glenn 
Haskell, U. S. Industrial Alcohol Co.; 
Vice Chairman, A. K. Hamilton, Penn- 
sylvania Alcohol Corp.; Lester S. Bach- 
arach, Empire Distilling Corp.; M. F. 
Chase, Commercial Solvents Corp.; 
Harry E. Dunning, American Commer- 
cial Alcohol Corp.; C. Esteva, Puerto 
Rico Distilling Co.; J. W. McLaughlin, 
Carbide & Carbon Chemicals Corp.; J. 
G. Park, Standard Alcohol Corp. and 
J. J. Smith, Publicker Commercial Al- 


(Continued on next page) 





shown in the center and consist of two 
U-shaped glass columns, one filled with 
mercury and the other filled with nor- 
mal butyl phthalate, with a millimeter 
scale between them. 

The butyl phthalate barometer was 
necessary because in thin air the mer- 
cury-column falls very little, even with 
a considerable increase in altitude. In 
such regions, the butyl phthalate column 
takes up the task and registers more 
sensitively. 

At the right of the barometers is the 
camera box for automatically recording 
the barometer readings. 


Prepared Monthly by the U. S. Industrial Chemical Co., Inc. 
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NEW LAUNDRY COMPOUND FOR 
REMOVING NAIL POLISH STAINS 


Gives 100% Clean Linen 


Anew compound, of special interest to 
the larger linen supply houses operating 
power laundries, has been developed for 
removing nail polish stains from linen 
hand towels and is now manufactured 
by the U.S. Industrial Chemical Co., Inc. 

The problem of removing nail polish 
stains is one of long standing. The 
usual nail polish contains nitrocellulose, 
which is very durable and substantially 
unaffected by ordinary detergents and 
washing operations. herefore, a suit- 
able solvent must have the property of 
loosening and removing the polish but 
must not damage the fabric. 

U.S.I. Washing Compound, the trade 
name of this new solvent, will not dam- 
age cotton or woolen fabrics. It does 
not dissolve the nail polish but softens 
it sufficiently so that the mechanical ac- 
tion of the washing machine removes it 
in the same way as ordinary soil. The 
—— is a colorless, non-inflam- 
mable liquid. It has no effect on metal, 
wood, cotton or wool, but decomposes 
rubber in any form and will dissolve 
artificial silk and rayon. 

The economy and effectiveness of 
U.S.I. hater J Compound haye been 
demonstrated by a two-year experi- 
mental test period under actual operat- 
ing conditions. By its use it is now pos- 
sible to eliminate virtually all “discards” 
formerly caused by nail polish stains 
and in this way considerable economy 
has been effected in replacement costs. 


INDUSTRIAL ALCOHOL CODE 


(Continued from preceding page) 
cohol Co. Robert T. Baldwin, Secretary 
of the Solvents Institute, is Director and 
Treasurer. 

The Industrial Alcohol Code is devoted 
solely to the trade practices and admin- 
istrative functions of the Industry. 
Labor provisions continue to be gov- 
erned by the Code of the Chemical Man- 
ufacturing Industry. 











A new coating material described as “por- 
celain-like” has been developed for lining 
processing machines requiring non-absorp- 
tive, non-contaminating interiors. It is 
described as stainless, acid-resistant, and 
shock-proof. 





SOLVENT PRICE TREND 


While the index number regis- 
tered a fractional gain in the aver- 
age price level for solvents and dilu- 
ents during the past month, the 
market was characterized by ex- 
treme steadiness; changes in quota- 
tions were few. 

The steady undertone has been 
apparent not only for spot prices 
but likewise on contract commit- 
ments for forward delivery. 

The index number for November 
15th was 94.97 compared with 94.95 
for the preceding month. 

















———S> 


U. $. PAINT SALES POTENTIAL 


An interesting survey of the sales po- 
tential for ready mixed paints in the 
United States has recently been pre- 
pared, which calculates, among other 
things, a total domestic sales potential 
for the year 1934 of 80,054,127 gallons. 

This figure, arrived at by a system of 
multiple correlation, is broken down for 
the 102 major city markets in the United 
States showing the percentage of the 
total potential market that each city 
market represents. For example, the 
territory in and around Cleveland, Ohio, 
is estimated to represent a market of 
2,367,762 gallons, or 2.96% of the total 
market in the United States. 

The survey, prepared by Major Mar- 
ket Newspapers, Inc., with offices in 
New York and Chicago, is copyrighted, 
but the information will be loaned to 
interested manufacturers in the trade. 


—— 








[Tecumicat DEVELOPMENTS | 


A “rubber putty”—combining putty and 
rubber—is now available which is claimed 
to resist effectively the action of corrosive 
chemicals and fumes, and because of its 
rubber content offers a high resistance to 
moisture. It is also reported to show a high 
degree of adherence to steel surfaces. 


US | 


A new type color analyzer for measuring 
color in terms of (1) hue, (2) saturation 
and (3) brilliance, provides a method for 
intergrating colors by a numerical system. 
Paper, paint, powders, liquids, creams and 
emulsions are among the materials which 
may be “analyzed.” 
uy ¢ 3 


Rubber cement, sprayed on the mould sur- 
faces, is used in the making of fine bronze 
castings. The method has been found to 
give firm adhesion of fine surface particles 
and assures accurate reproduction of the 
details of the casting. Economy in handling 
of moulds, as well as excellent quality cast- 
ings, are reported. This method also per- 
mits casting of bronze in greens and 
moulds. ust 


A new type paint with a rubber base has 
been developed for cement floors, espe- 
cially cellars where dampness ordinarily 
makes painting impractical. It is applied 
with a brush and is reported to form a hard 
glossy film, unaffected by water or alkali in 
the cement. ost 


Cellulosic materials and fabrics may be 
preserved and rendered fireproof by a ser- 
ies of chemical treatments followed by im- 
pregnation with chlorinated rubber, ac- 
cording to a patent assigned to the people 
of the United States. 

es $1 


A new, continuous dispersing machine, now 
available, is said to incorporate several 
improvements over the old type. Operat- 
ing on new mechanical principles, it in- 
sures absence of air infiltration, and gives 
extremely fine dispersion in the liquid 
phase and of solids in liquids. It is also 
said to permit increased concentration of 
solids. ue 


The baking of paint on iron by induction 
heating is the principle on which a new 
baking and drying oven operates. The iron 
parts, after they have been coated, are 
passed through an alternating current 
magnetic field in a manner to generate 
heat current directly in the parts. Heated 
from the inside out, firm coatings of ex- 
ceptional quality are said to result. Dry- 
ing time is short as the correct tempera- 
ture is reached rapidly. 











USI 


ALCOHOLS 
Amy! Alcohols 
Refined Amy! Alcohol 


Butyl Alcohols 
Normal and Secondary 


NOUSTRIAL ALCOHOL Lo. 
NOUSTRIALLCHEMICALLLO. Inc. 


WORLD’S LARGEST PRODUCERS OF ALCOHOL DERIVED SOLVENTS 
ALCOHOLS 


ESTER SOLVENTS 
Acetic Ether 
Amy]! Aceiates 


PLASTICIZERS 
Diamy] Phthalate 
Dibuty! Phthalate 


; ethyl Alcohol High Test Diethyl Phthalate 
ee Fusel Oil Methyl Al Commevetel Dimethyl] Phthalate 
Secondary Amy! Alcohol ANSOLS Technical 

Ethy! Alcohols Ansol M Secondary OTHER PRODUCTS 
Specially Denatured—All Formulas Ansol PR Butyl Acetates Ethyl Acetoacetate 
Completely Denatured—Al! Formulas ETHERS Normal Ethyl Chlorcarbonate 
Anhydrous—Denatured Ethyl! Ether Secondary Ethyl! Oxalate 
Absolute—Pure U.S.P. and Absolute (A.C.S.) Diatol Ethylene 
C.P. 96%—Pure and Denatured Disthy! Carbonate Zommum Onelacstete 

NITROCELLULOSE SOLUTIONS Estersols Acetone 


Solox—The General Solvent 
Super Pyro—The Rustproof Anti-freeze 
Pure (190 Proof )—Tax Paid, Tax Free 


Collodions 
U.S.P., U.S.P. Flexible and Photo 
Cotton Solutions 


Executive Offices: 60 East 42nd Street, New York, N Y. Branches in all Principal Cities 


Ethyl Acetates 
85-88%, 99%, and U.S.P. 
Ethyl! Lactate 


Methyl Acetone 
Curbay Binder 
Potash By-produets 








FUROIC ACID 
i= erqele)= 


e@ A low priced white solid organic acid; readily sublimes and can therefore 
be obtained in a high degree of purity. It is quite soluble in hot water and 
readily dissolves in most of the common organic solvents. The calcium salt 
and butyl ester of this acid are also available in commercial quantities. Furoic 
acid may be chlorinated, sulfonated, and subjected to most of the reactions 
characteristic of an aromatic monobasic acid. Its low price makes it of especial 


interest to those seeking new industrial chemicals. 


Furfural Division 


QUAKER OATS COMPANY, CHICAGO 








LA MOTTE 





STANDARDIZED 
INDICATOR 
SOLUTIONS Gasoline Bubble Tower 
: STEEL and ALLOY STEEL 
LaMotte Indicator Solutions are standard PLATE FABRICATION 
throughout the world for pH control work. exactly to specifications 





Manufactured from purest chemicals, ex- 
TANKS and VATS made from monel, Lukens nickel 


clusively in the LaMotte Laboratories; dk ck oy as 
standardized and sold in Pyrex Bottles, Boilers—HRT Jacketed Kettles 

. Agitator Tanks Welded Steel Pipe 
they are guaranteed to give results of Babble Towers Creosoting Cylinders 


unvarying accuracy at all times. LaMotte Gas Serubbers 


: Standardized Indicator Solutions are avail- 








R. D. COLE MANUFACTURING CO. 





able for the range 0.2 pH to 13.6 pH. Established 1854 
>: Write for further information and prices. NEWNAN, GA. *S Beckman 8t 
: ° Be ET 
LA MOTTE CHEMICAL PRODUCTS CO. 
444 Light Street Baltimore, Maryland 

















ARRICATORS OF STEEL AND ALLOY STEEL PLAT 
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... these filter grids from the 
Diamond Crystal Salt Company 


ICTURES speak louder than words. 
Px here's a couple that fairly shout 
...pointing out what a radical differ- 
ence there is in corrosion-resistance. 

The photograph at the left shows 
a Ni-Resist filter grid from a rotary salt 
drier at the factory of the Diamond 
Crystal Salt Company, St. Clair, Mich. 

The one at the right is a grid of 
plain cast iron that has seen the same 
type of service in the same plant. 

The Ni-Resist grid has been installed 

for 18 months...and still good 
for lots of service. Note that the 
.done- 


> 
“ome 


cast iron grid is shot.. 


60 





for completely, after 4 months of duty. 

Striking evidence, this, of the supe- 
riority of Ni-Resist. But no more striking 
than scores of other instances where 
this Nickel-copper-chromium alloy is 
effecting big savings by defeating 
wear and corrosion. 

Wherever machinery must combat 
sodium chloride, gases, vapors, acids, 


salt water, alkaline solutions and other 
chemicals...Ni-Resist will make it far 
more enduring and more economical to 
maintain. It is moderate in cost and easy 
to handle in machine shop and foundry. 

Let us send you our Bulletin No. 
208 which gives detailed information 
concerning the mechanical and cor- 
rosion properties of Ni-Resist. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N.Y. 


iners, refiners and rollers of Nickel. Sole producers of Monel Metal. 


a Ns 


RESIST 








* \ rade Mark Registered U. S. Patent Office 
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THE STRANGE CASE OF THE 


SULPHATE 
SLUR R Yous 


A certain chemical concern was having trouble with its 
production falling off while dehydrating a particular 
sulphate slurry. In vain they changed the motors to step up 
the centrifugals’ speeds — but the faster they ran the worse 
the condition became. 


The trouble came to the ears of A T & M, and an 
engineer called to see if he could be of service. He was 
given the facts, examined the crystals, and started trying 
the effects of various speeds by introducing a variable 
speed drive. 


At a speed half that they were then using, he found 
all trouble disappeared. At 500 r.p.m. complete draining 
occurred — the slower speed had doubled the production! 


Whenever you have problems involving dehydration, 
clarification, extraction or separation, send the facts to 
AT & M— they will be held in confidence and worked 
on in secrecy. There is no obligation — address 1415 


Hyde Park Avenue, Boston. 





AT&M DESIGN MARCHES AHEAD! 


-—with the double aim of better centrifuging and 
quicker cunatuging, Write Dept. A, Boston, 
for information on laboratory centrifugals —_ . 
able to firms for testing products under the exa 

conditions in their plants. Or send samples ~ THEY INTRODUCED A VARI- 
testing in our laboratories. ABLE SPEED DRIVE. 





THE AMERICAN Toa rc COMPANY 


CENT 


1415 HYDE PARK AVE., BOSTON, MASS\OS A 


PIUGALS 


EW YORK OFFICE: 30A CHURCH ST. 
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EXDerience in Fabiult-Wul alse 





Blaw-Knox has learned through 
research and experience the art 
of correct fabrication of alloys 
and other metals as well as car- 
bon steels. 


The combined judgement of an 
extremely able group of welding 
specialists presents absolute as- 
surance that your equipment, 
however complicated it may be, 
will be properly engineered and 
fabricated: That all welds will 
have the same analysis, corro- 
sion resistance, ductility and 
strength as the original metal. 


Repeat orders from leading firms 
in the process industries are the 
ultimate proof of Blaw-Knox 
Quality. 


BLAW-KNOX COMPANY 





Blaw-Knox Company designs 
and fabricates welded equip- 
ment of all classes from car- 
bon steel, corrosion resisting 
alloys and other metal in- 
cluding:— 

AUTOCLAVES RECOVERY EQUIPMENT 
CONDENSERS EVAPORATORS 
DIGESTERS TURBINE MIXERS 
DRYERS CRYSTALLIZERS 


STILLS DISTILLERY EQUIPMENT ct 
BREWERY EQUIPMENT ale. ge 


BLAWWXNOX 
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An Able Candidate for 


Your LOUGH Jobs| 





JENKINS 


REGRIND 
HHI] - RENEW 


> EET, 


SEAT 


Fig. 956 has all qualifications needed 
to lick throttling, water column blow down, 
drain and other tough services 


PUT this Fig. 956 to work where extremely se- 
vere service is encountered. Its plug type seat, 
combined with its regrind-renew feature, and the 
use of nickel-alloy metal for the seat ring and plug, 
assure good performance. 


In addition to these general features, Fig. 956 pos- 
sesses special advantages which are derived from 
Jenkins manufacture. Finest metals provide extra 
strength throughout. For example Jenkins Bronze 
Spindle Metal has an average tensile strength of 
$5,000 lbs. per square inch. Machining and gaug- 
ing to Jenkins’ high precision standards assure 


tightest possible seating and close control of flow. 


Both Extra Heavy and Standard Pattern 


Besides Fig. 956 for 200 Ibs. S.W.P. there is Fig. 976 for 300 
Ibs. S.W. P. On special order the seat ring and plug can be fur- 
nished of bronze, monel, stainless steel or nitrided nitralloy instead 
of the regular nickel-alloy. See the Jenkins Catalog for full details 
about these and other Jenkins Regrind-Renew and Regrind Valves. 


JENKINS BROS., 


Conna.,; 


So White Street, New York, N.Y.; $10 Main Street, Bridgeport, 
$24 Atlantic Ave., Boston, Mass.; 133 No. Seventh St., Philadelphia, Pa.; 822 
Washington Blvd., Chicago, Ill.; JENKINS BROS., Limited, Montreal; London, Eng. 


Jenkins Valves 


BRONZE~—IRON—STEEL SINCE 1864 
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Large, open, high-ed inged, unit- 
heated areas present\} one of the 
most difficult problem of temper- 
ature regulation. 


To eliminate the “chillajand fever” 
of industrial plant heating, Fulton 
Sylphon engineers designed the 
No. 7 Sylphon Unit He er Regu- 
lator—a modulating automatic con- 
trol which accurately  nfeters the 









amount of steam admittl to one 
or a group of unit heater$| to main- 
tain uniform temperat at the 


breathing line. 


Highly sensitive, yet sttirdy, self- 
contained, self-powered, pasily in- 


stalled —this Sylphon Upit Heater 


Control comprises two n ajor parts 
—a packless steam valve, located 
in the steam line, and actuating 
wall thermostat. 

Operation is entirel¥ mechanical, 








by pressure creat¢ by an ex- 


pansible liquid. 


Outstanding foffures are: — Its 
adaptability df wide range of unit 
heater conte problems, used either 
alone pin conjunction with an 
Matic fan switch; remarkable 
evenness of control, due to its 
modulating action; real fuel savings 
it affords by throttling steam flow 
according to heating needs. 


Write for Bulletin XB -542 for 


complete information. 


FULTON SYLPHON (0. 


KNOXVILLE, N..U.S.A. 








Canadian Rep- 
resentatives. 
Darling Bros., 
Led., 140 Prince 


European Rep- 
resentatives, 
CrosbyValve& 
Eng. Co., Led., 
41-2 Foley St., 
London, W. 1, St., Montreal 
England. Quebec, Can 


Representatives in All Principal Cities in U.S.A 
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SEAMLESS VESSELS 


for the highest pressures 
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BETHLEHEN 
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HEMICAL PROCESSES involving the highest pressures can be carried on safely 
C in Bethlehem Forged Pressure Vessels. Their strength is the strength of 
one piece of thoroughly worked, homogeneous steel, forged from a single 
ingot, completely free from joints or seams. 

No finer steel vessels can be made than are produced by forging. The 
safety of Bethlehem Forged Pressure Vessels approaches the absolute. 
Bethlehem has the facilities to make large pressure vessels in a wide range of 


lengths, diameters and wall thicknesses. Let us figure on your requirements. 


BETHLEHEM STEEL COMPANY 


General Offices: Bethlehem, Pa. District Offices: Atlanta, Baltimore, Boston, Bridgeport, Buffalo, 

Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, Indianapolis, Kansas City, Milwaukee, New 

York, Philadelphia, Pittsburgh, St. Louis, St. Paul, Washington, Wilkes-Barre, York. Pacific Coast 

Distributor: Pacific Coast Steel Corporation, San Francisco, Seattle, Los Angeles, Portland, Hono- 
lulu. Export Distributor: Bethlehem Steel Export Corporation, New York. 
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Cut Expenses 
this Sure way 


Here are some of the ways that Sarco Temperature 
Regulators reduce expenses. 


They automatically maintain any given tempera- 
ture without attention, making it unnecessary to pay 
men to do this work. They eliminate spoilage caused 
by fluctuating temperatures. They prevent losing 
customers because goods do not come up to the 
standard on account of wrong temperatures. And 
they do away with time and steam wasted when 
goods are left too long in heat treating processes. 


SARCO 


TEMPERATURE 
REGULATORS 


pe absolutely even control, even on 
ow temperatures, because they are 
actuated by liquid expansion which 
gives more power to operate the valve 
and gives the same sensitivity at all 
points of range from zero up. 


The packless sealed valve stem 
eliminates stuffing boxes and stem 
leakage. 

















Sarco Regulators are entirely self- 
contained. Furmished monel trimmed 
without extra cost in sizes up to 2 in. 
inclusive. 


Let us send one on 30 days’ free 
trial. Write for Catalog AF-70. 


SARCO CO., Inc. 
183 Madison Ave., New York, N. Y. 


Branches in Principal Cities 


Sarco Canada Limited, Federal Bldg., 
Toronto, Ont., Canada 
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A INTOLERABLE 
Situation! 


@ Even in the Chemical and Metaliurgical Indus- 
tries, stub-pencil records are still behind many 
of the facts on which important decisions are 
based. We refer specifically to hand-written 
weight-records. 


Human errors have always been a notorious 
menace to accuracy. They are particularly dan- 
gerous in the original recording of basic weights 
on which the accuracy of inventories, quality- 
control, batching and blending operations, and 
invoices to customers depend. 


Yet, too often, the accuracy of these important 
records is still dependent on the eyesight, mem- 
ory and handwriting of the Man at the Scale. 


A Permanent Solution—The Toledo Print- 
weigh forever eliminates human errors in weight- 
recording. It certifies the accuracy of your 
weight-records by delivering a legible, machine- 
printed record of each weight. It prints on tickets, 
forms or strip-tapes. It furnishes from one to four 
copies in less than 1/10 second. 


A Practical Suggestion—We urge that you 
investigate Printweigh's many profit-protecting 
features. Write for a copy of “Progress in Indus- 
trial Weighing”—a condensed fact-summary of 
printed weight-recording. 


Better still, see “On Guard”—a 20-minute 
Toledovision talking picture, which presents Print- 
weigh quickly, concisely, authoritatively. Simply 
instruct your telephone operator, “Phone the 
nearest Toledo Scale Company office to send 
over On Guard.” A Toledovision operator will 
handle all details. The presentation will be made 
at your convenience, in your own office. No 
obligation, of course. 


TOLEDO SCALE COMPANY 
TOLEDO+ OHIO 
NO SPRINGS * HONEST WEIGHT 





181 SALES AND SERVICE OFFICES THROUGHOUT U. S. AND CANADA 
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Nana stainless steel tube sheet 

and tubes of a special evapo- 
rator unit are shown below. The 
illustration shows one of the 
polishing operations which leaves 
these surfaces so smooth that the 
tubes and tube sheets appear to be 
a single part. 


A DISHED stainless sheet 

welded to a chrome nickel 
steel casting is shown in the 
upper illustration. The entire 
operating surface is perfectly 
smooth and entirely free from 
places where the material being 
processed may lodge. 


The illustration at the right 
shows part of a stainless steel 
processing unit being completed. 


For the tough jobs ~ 
MODERN PROCESS EQUIPMENT 


built of special metals 


PECIAL metals when correctly selected and properly 
fabricated are whipping many of the difficult process- BUFFOVAK 


ing problems by overcoming corrosion, preventing metallic 








contamination and by offering a new standard of sanita- BREWERY EQUIPMENT 
tion for food products and pharmaceuticals. ee AP- 
Here are a few examples of il *DRYERS 
ples o recently built BuITOVAK eancmenee 
Equipment which demonstrate an exceptional ability for *IMPREGNATORS 
fabricating chrome alloy steel. BUHOWK builds dryers, *FUMIGATORS 
evaporators and processing equipment of the materials *VULCANIZERS 
best suited to the work; and has all of the manufacturing *CHEMICAL PLANT 
facilities necessary for their completion. EQUIPMENT 
*SOLVENT RECOVERY 
APPARATUS 
BUFFALO FOUNDRY & MACHINE CO. CHEMICAL CASTINGS 
1551 Fillmore Ave., BUFFALO, N. Y. . 
NEW YORK CHICAGO 8ST. LOUIS poses neon gett a 
205 Madison Ave. 1636 Monadnock Bldg. 2217 Olive St. esunt ; 
SAN FRANCISCO, 972 Russ Bidg. 
In Canada: BUFLOVAK COMPANY OF CANADA LIMITED, 1101 Canada Permanent Bidg., Toronto ee ee ne 
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ACID 
misele): 


through and 
through 


General Ceramics Chemical Stoneware is 
not merely acid resisting, it is ACID 
PROOF. Not only the surface glaze 
but also the body of the ware iteelf is 
completely and permanently impervious 
to all acids (excepting hydrofluoric) 
and other chemicals, hot or cold. 


DEPENDABLE 


Chemical Stoneware 


When you buy genuine General Ceramics Chemical Stone- 
ware you can depend upon getting. . . 


(1) ACID PROOF ware; 


(2) a ware which cannot contaminate the products 
handled and is easy to keep clean; 

(3) a uniformly glazed surface, homogeneous with 
the body of the ware and therefore free from 
crazing; 

(4) practical insurance against shut-downs for 
repairs or replacements; 

(5) a permanent installation, leak proof and free 


from hazards to employees and equipment. 
We offer a complete line of chemical stoneware equip- 
ment, including large stocks of standard items on hand 
for quick delivery. Bulletins on request. 


aay 


MICS COMPANY 


30 Rockefeller Plaza, New York, N. Y. 




















The New 


HIGH 
TEMPERATURE 
COMBUSTION 
TUBE 
FURNACE 





2300° F. 





Used 
for Carbon Determinations, 
And Adaptable to Other Operations 


Investigation has shown that temperatures from 2000° 
F. to 2300° F. are needed for accuracy in carbon deter- 
minations in many alloy steels and irons now being 
used. With the HEVI-DUTY High Temperature Elec- 
tric Tube Furnace these temperatures may be main- 
tained. This furnace has many uses, such as all com- 
bustions up to 2300° F.; ceramic refractories investiga- 
tions; calibrations of pyrometers; heat treating, and 
experimental operations within the stated maximum 
temperature. 


Its high speed of combustion is a valuable character- 
istic. 





The long life of the new metallic heating element re- 
sults in low maintenance cost, and greatly increases its 
dependability for uninterrupted service. 


The temperature is controlled between 1100° F. 
2300° F. by a regulating transformer. 


and 


Tell your chemist or metallurgist of this equipment—it 
answers a long felt want—it will benefit your company. 
Obtainable from your Jobber or Dealer handling labora- 
tory apparatus. 


Hevi Duty ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 


Buffalo, 306 Jackson Building : 
hicago, South LaSalle : “4 MANUFACTURERS OF 
= Peters ly acter ag ® Industrial Heat Treating and Laboratory Furnaces ® 
Montreal, 1009 University Tower ee 
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““WE KNOW OF NO BRONZE FITTING 
OTHER THAN WALSEAL THAT CAN 


WITHSTAND THESE CONDITIONS” 









130 LBS. AIR 


PRESSURE ON Fe 


VIBRATOR = 








VIBRATOR———>- 


TOTAL - 300 LBS. OF 
WEIGHTS 


DISCHARGE TO STEAM TRAP——> 













175 LBS. STEAM 
PRESSURE ON 
WALSEAL FITTING 


25,056,000 VIBRATIONS 
DURING 144 HOURS 


1 WALSEAL COUPLINGS 


1 WALSEAL CAP 








Walseal Fittings are available in sizes 4,” 


The operating conditions given above 


namely - 


175 Ibs. Steam Pressure...25,056,000 vibra- 
tions in 144 hours with 300 lbs. of weights 


directly suspended on a Walseal cap. 













WALWORTH COMPANY 
60 EAST 42nd STREET, NEW YORK 






VALVES 
FITTINGS 
and TOOLS 


Backed by 
91 Years Service 


to 8” — Walseal Flanges 1%” to 12” 


—is an unusual combination but not too se- 
vere for Walseal. After completing this test 
the assembly was tested to 600 lbs. hydraulic 
pressure and was found perfectly tight. The 
Fittings used were standard weight Walseal 


Fittings taken from stock. * Reg. U.S. Pat. Of. 





DISTRIBUTORS 
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IN PRINCIPAL 
CITIES THROUGHOUT THE WORLD 
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CORK GUARDS COLD LINES 
IN THE NATIONAL BREWERY 





A the National Brewery, in Baltimore, re- 
frigeration costs are kept at the minimum 
and refrigeration efficiency at the maximum 
with Armstrong’s Cork Covering. Throughout 
the plant, cold lines are protected and wasteful 
heat is sealed out with this dependable covering. 
The result is economical refrigeration delivered 
where National needs it—and no cold-line waste 
along the way. 

Armstrong’s Cork Covering and Corkboard 
can save your refrigeration dollars, too. Let our 
engineers show you how this insulation will cut 
costs and help insure uniform products. They 
will gladly work with you in planning any kind 


of insulation. No obligation. Write Arm- 

strong Cork & Insulation Company, 919 

Concord Street, Lancaster, Pennsylvania. - 
A ‘ 
Armstrong s 


For low temperature rooms and cold lines 





INSULATION 








ee Cn) 
== 


HIGHEST 
QUALITY 


PROMPT 
SERVICE 





HEAVY equipment and many years of special- 
ized experience place us in an ideal position to 
render a prompt and efficient service to the 
Chemical and Metallurgical industry. — For 
“Special’’ or Standard castings write, wire or 
phone for quick estimates. 


LYNCHBURG FOUNDRY COMPANY 
GENERAL OFFICE - LYNCHBURG, VA 


Peoples Gas Building Empire State Building 
Chicago, III New York, N. Y. 


Bee emesis: = Ramee: = amend 








COMPRESSOR ANNOUNCEMENT 


The Pennsylvania Class 3-AT, air cushion valve, Timken 
Roller Bearing equipped compressor, suitable for either air or 
gas, is now available in complete line of sizes. 


Built to the high standards of quality common to all Penn- 
sylvania products, this new roller bearing compressor carries 
every improvement which contributes to dependable per- 
formance, low cost operation, low cost upkeep and long life. 


Descriptive Bulletin 157 sent on request. 




















PENNSYLVANIA PUMP & COMPRESSOR COMPANY 


BUSHKILL BLVD., EASTON, PENNA. 
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The Gulf Research Laboratory in Philadelphia, Pa., where 


GULF TREATING AND PROCESSING OILS MAKE 
BETTER PRODUCTS .. 
Here is a partial list of ... ahd SAVE MONEY! 


Gulf technical and process oils 







petroleum products for treating and processing are developed. 





Agricultural Spray Oil Insulating Oils 

Annealing Oil Leather Oil From Gulf 5 complete range of tech- 
Apron Dressing Oils Metal Tank ° ° 

Battery Oil Costing Oils nical oils, you can secure the most 
Belt Dressin Metal Washing Oil ° ° 

Brick Oils Mould Oil economical and efficient product for 
Cattle Spray Oils Paint Oil 

Core Oil Paper Treating Oil your needs, 

Cordage Oil Polishing Oil 

Cotton Softener Oil Putty Oils 


Electric Cable Oil ae Oil For scores of industrial processes, Gulf 
Electric Switch Oil ee makes just the right type of petroleum products to re- 


Electrical Condenser Oil sin Solvent Oil duce manufacturing costs and enhance the quality of 


Rubber Treating Oil the finished product. 


Electrical Rust Inhibitors 


Impregnating Oil 


Fibre Conditioning Oi1 ‘Stk Oils Have you found the oil best suited to your needs? A 
, Slushing Oil Gulf engineer can be of real assistance to you in the 
Form Oil . : : : 
, Soap Stock Oil selection and use of the petroleum product which will 
Granule Tempering Oil be most economical and efficient for your purpose. 


Conditioning Oil 


Hardening Oil Tobacco Oil 


Tree Spray Oil If you are looking for a better technical oil or if you 











Harness Oil Twine Oil want information regarding oils for any manufactur- 
Heat Transfer Oil Wash Oils ing process, we suggest that you fill in and mail the 
Hydraulic Oil Waterproofing Oil coupon below. 
Ink Oil Wood Preserving Oils 
Insecticide Oil Wool Oil | GULF REFINING COMPANY, CamMai2 | 
| 3800 Gulf Building, Pittsburgh, Pa. 
| We would like to have information regarding oil for the following | 
| nk deelec4.0enedbbeeht sound bbntdeteeehsebeessckadédakowe | 
GULF REFINING COMPANY, PITTSBURGH, PA. a a eo | 
District Sales Offices: 7 Se cudcces ob tonbin ses chen. tes deh sbbene sab éseesieesesenesese 7 
Boston New York Philadelphia Atlanta New Orleans inns $0.04 osdsineadeintesetexseaskabenetarseun Seseesaecde 
Houston Pittsburgh Louisville Toledo | eee ae ae ae ee | 
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AT YOUR 





SERVICE 


An organization which has a 
combination of facilities sel- 





dom found in one plant. 


Machine Shops, Plate Shops, 
Tank and Boiler Shops, 
Welding Shops, X-raying, 
Stress relieving and many 
other facilities all in one 
organization. 


SUN SHIPBUILDING 


& DRYDOCK CO. 
CHESTER, PA. 


BUILT TO ORDER 


Pressure Vessels 
Tanks—Condensers 
Fabricated Plate Work 
Special Machinery 
Class | Welding 








RAIL OR WATER SHIPMENT 








GRATING 









TWISTED 
CROSS-BAR 


construction makes Blaw- 
Knox Electroforged Steel 
Grating slipeproof. 
Send for Blaw-Knox Catalog 
No, 1333—giving com- 
plete details and safe load 
tables. 
BLAW-KNOX 


COMPANY 
Farmer’s Bank Bidg. 
PITTSBURGH, PA, 




















MONARCH WNon-Clog 
AIR-WASHER NOZZLES | 


Impurities small enough to pass ori- 
fice of this nozzle will never clog 
lead hole. Spray is evenly 
distributed, not heavy on 
one side and light on the 
other. Inexpensive 
and highly effi- 
cient. 
The %"' Fig. 

629 (shown) and 


For industrial 


air washers 4" 












\4"' Fig. 631 (not 
shown, female pipe) 
are available in ten 
capacity sizes — 4.3, 
5.6, 6.7, 10, 24, 37, 56, 
80 and 120 G.P.H. at 40 
Ibs. pressure. 


or %'' sizes, de- 

livering 68 G.P.H. 
at 20 lbs. pressure 
are strongly recom- 
mended. Dimensions 
134" long by 3"' square. 


Write for Catalog 6-C 





MONARCH MFG. WORKS 


2730 E. WESTMORELAND ST., PHILADELPHIA, PA. 
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LOUISVILLE 
DRYER 





CONVERTS 
$1500 DISPOSAL 


LOSS INTO 


$11,150 
DRYING PROFIT 


NTIL very recently The X 

Company disposed of a certain 

by-product by merely hauling it away 
to the dump. 


Thus during a season of only 60 to 
75 days per year, the company in- 
curred a haulage cost of approxi- 
mately $1500 every year—until the 
research department of “Louisville 


Drying’’ was called in to help. 


Today The X Company is using a 


very ingenious chain of Louisville 


PREVIOUS SYSTEM 


\ 
sste materials trom processes were 
of approx ately 
50 to 75 days pe 


PRESENT SYSTEM 
ville Rotary Drver Plant 


ve. $9,650.00 
SUMMARY 


Total annual savings $11,150.00 
Annual Return cn Investment 62% 
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Drying units—and is se/ling its dried 
by-product for a profit of approxi- 
mately $9650 per year. This profit, 
plus the $1500 formerly spent for 
hauling, nets the company a total 


saving of around $11,150 annually. 


What can “Louisville Drying’ do 
for you? We can't know —and 
neither can you—until you inquire. 
Why not do it now? Address: 
Louisville Drying Machinery Co., 
Incorporated, 451 
Louisville, Ky. 


Baxter Ave., 
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Wi EN a Roebling man talks 


about wire screen and cloth, he be- 
For that is the 
very backbone of the product. Upon 


gins with “wire’’. 


the use of the right wire depends the 


solution of most wire screen and 
cloth problems. In many instances, 
it largely determines sieving and fil- 
tering costs. 

Particularly when wire quality is an 


important factor, Roebling is able to 





render exceptional assistance to wire 
screen and cloth users. For the mak- 
ing of high quality wire and wire 


been for over go years. 

Roebling’s 54 years of experience in 
producing wire screen and metallic 
filter cloth...and its knowledge of a 
wide variety of service conditions 
...also works to the advantage of 


customers, 











Whether your operations call for the 
finest of precision sieves made to the 
closest tolerances of the U.S. Bureau 
of Standards, or a husky sizing screen 
... whether you seek special precision, 
rigidity, flexibility, or high resistance 
to wear, vibration,acids and heat, it will 
pay to consult Roebling. Your inquiry 
and request for samples are invited. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.] Branches 


in Principal Cities 


ROEBLING Were 5creen 


ils) a -) a A 


ROEBLING — MAKERS OF WOVEN WIRE FABRICS FOR OVER HALF A CENTURY 
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Cost-Reducing Equipment 


a2 rare r 


Copper Condensers. 
. 700 cu.ft. Vacuum Dryer cast in one 


for Process Plants — 


Because SQUIER has been active in equipment research and 
development work over a fifty-year period, we have equip- 
ment of modern design to fit your modernization require- 
ments. Our regular lines include recovery stills, condensers, 
centrifugals, crystallizers, evaporators, cookers, coolers, and 
dryers. In dozens of chemical plants special SQUIER 
equipment designed to fit a certain processing job is func- 
tioning economically. 


We offer prospective purchasers of the equipment listed 
above three things: a broad understanding of the require- 
ments of your field,—complete manufacturing facilities for 
working any and all kinds of metal,—and an attractive cost 
sheet—based on efficient manufacturing methods. May we 
quote on your requirements? 


THE GEO. L. SQUIER MFG. CO. 
501 Broadway, Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


UIER 


























" Gontettugal Dehydrators and Agitating 








 . SR Conveyor-Type er. 
Rotary Drum Dryer. aad 
Battery of Vacuum Evaporators— 
10-ft. dia. 
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CORROSIRON 


HIGH SILICON ACID RESISTING IRON 





Some Applications 








Resists CORROSION 
Lowers COSTS 


“Effects a Solution for the Effects of your Solutions” 



























































of CORROSIRON 
Vv | Pumps Vv | Acid Coolers 
Vv | Exhausters Vv | Acid Concentrators 
Vv | Valves Vv | Lab. Equipment 
Vv | Drain Pipe Vv] Kettles 
Vv | Flanged Pipe | v¥| Heat Exchangers 
V | Fittings Vv | Cascade Pans 
v| Acid Towers | v| Nozzles 
Vv | Agitators Vv} Ducts 
20 YEARS 


iN THE CHEMICAL INDUSTRY 


CORKOSIRON is resistant to the action of the majority of corro- 
sive chemicals in either gaseous or liquid phase—standard 
items of equipment manufactured of CORROSIRON are avail- 
able for handling these gases or liquors—shipments of the 
more popular items of equipment can usually be made from 
stock—a metallurgical and a designing staff of engineers are 
maintained both for purposes of consultation and for the 
development of special applications—Write to us for bulletins 
or consult us in regard to your special requirements. 


PACIFIC FOUNDRY COMPANY, LTD. 


551 Fifth Avenue 3100 Nineteenth St. 1400 South Alameda St. 
NEW YORK SAN FRANCISCO LOS ANGELES 
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FILTER PLATES 


SUBMIT YOUR PUMP PROBLEMS DIREC 


LAB ER 








SPECIAL PUMPS 


Taber has long been recognized as head- 
quarters for sound, co-operative pump devel- 
opment in the chemical and processing indus- 
tries. Taber recommendations are always made 
to meet specific conditions. You will find the 
Taber organization keenly interested in whipping 








We build the same high quality into 
our filter plates and frames as into our 
tanks. Made of specially selected Red 
Cypress or Long Leaf Yellow Pine with 
tie rods of iron, brass, bronze or 
Monel. 


A trial brings approval. 


THE HAUSER-STANDER TANK CO. 


CINCINNATI, OHIO 




















your pump problem. @ Fig. 603-C above shows a 
Taber Evaporator Pump that has the added feature 
of » “water chamber” surrounding the extra deep 
stuffing box under high vacuum. This prevents 
air from leaking into the evaporator. Taber 
Pumps may be had in all standard metals and 
castable alloys. Write for Bulletin G-631. 


TABER PUMP CO. 


294 Elm Street ¢ Buffalo, N. Y. 
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Frequently they increase yield of product... 
always they provide rapid and controlled cool- 
ing with complete temperature reduction in a 
mere fraction of the time required with crushed 
ice. Cheaper to manufacture and no power nor 
labor for crushing. Eliminate damage to agita- 
tors and other parts of equipment... minimum 
repairs. More production with present chemi- 
cal equipment. 


CONTINUOUS 
FROZEN WATER 
RIBBON PEELING 
FROM CYLINDER 


THEY FLOW 
LOR (o)t) Beh) 


as you want them when you want them 


—_——— EO eee 
FLak|Ce FROZEN WATER RIBBONS 
_ rrr -”Orhn—_———oooooee—— 


Simplicity in manufacture. 


There is no substitute for 


THEY FLOW TO YOUR USE 


e-eas you want them 
--e- when you want them 


FlakIce Frozen Water Ribbons flow to your use from the ma- 
chine continuously and automatically ... clean, crisp, cold 
and dry... and they are non-regealing in storage. They have 
no competitor because there is no form of water ice manufac- 
tured today that will produce the results obtained from FlakIce 
Frozen Water Ribbons. Then too, simplicity of manufacture 
is on a par with superiority of product. FlakIce Equipment 
offers many outstanding and exclusive advantages... com- 
pactness ... light weight... convenience of location... 
adaptability to existing space ... flexibility of operation... 
continuous flow...no attendance...no handling...no knives 
nor scrapers...no accessory equipment... low maintenance 
expense... high efficiency. Investigate the possibilities of 
FlakIce Equipment for your business. A telephone call or 
letter to any of York’s 71 conveniently located direct factory 
branches will bring you complete information. 


GET THE FACTS FROM SATISFIED USERS* EVERYWHERE 


*Names on Request 





|ce FROZEN WATER RIBBONS 


YORK 





TRADE MARK 





REFRIGERATION 


YORK ICE MACHINERY CORPORATION, YORK, PENNSYLVANIA 
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THE MULLING PROCESS OF MIXING! 


applicable for most dry, plastic, semi-plastic and pasty 
materials by the use of the 


SIMPSON *wixer 


not only creates very material manufacturing econ- 
omies, but due to the rubbing, mulling, smearing and 
kneading action obtained in this machine, affords 
strictly uniform results, and a considerable improvement 
in the uniformity and quality of the product. 


SIMPSON MIXERS may be equipped with dust 
tight covers, steam or water jackets, means for mixing 
under vacuum or pressure, automatic loading and dis- 
charging features and to resist corrosion of the machine 
or contamination of the mixture as required. Labora- 
tory facilities or laboratory size machines available for 
preliminary test. 





No. 3—8’ dia. oon Simpson Intensive Mixer 
(Built in seven sizes) 


IT WILL PAY YOU TO INVESTIGATE THE MULLING PROCESS OF MIXING & BLENDING 
MANUFACTURED BY 


NATIONAL ENGINEERING COMPANY - Machinery Hall Bldg. - CHICAGO, ILL. 


MANUFACTURERS AND SELLING AGENTS FOR GBRMANY, ITALY, SWITZERLAND, AND OTHER CONTINENTAL BUROPRBAN COUNTRIES, EXCEPT FRANOB AND BELGIUM :— 
THE GEORGE FISCHER STEEL & IRON WORKS, SCHAFFHAUSEN, SWITZERLAND. 

















READY to help you 


whittle down your costs 


HESE days, in the face of keen competition and customer demands, what 

you need — what you must have to make any money — is working, non- 
shirking, equipment. The R-E organization specializes in the building of cen- 
trifugal equipment for chemical and industrial uses in addition to designing and 
constructing special equipment for various other uses. Reclamation of filter 
cloths, for example. And many other short-cut processes to bring down manufac- 
turing costs. Trained R-E engineers will be glad to call and discuss your 
problems at any time most convenient for you. Chances are they 
can recommend just the right machine and the right procedure. 


ae ron en cgmae on and will not obligate you in any (> 
ROCHESTER ENGINEERING & CENTRIFUGAL CORPORATION 


112 BUFFALO ROAD, ROCHESTER, N. Y. 
4 (BRANCHES IN SIX PRINCIPAL CITIES) 
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For your information: this equipment is 
available in Corrosion-Resisting Alloys 


$-Bend Tubes 














Duriron Tower 





























Duriron $-Bend 











Condenser Tubes 
Effective 
I. D. “a” — 
Outside 
(S8q.Ft.) 
144” 39” 2.1 
4” 60” 7.1 
6” 60” 10.4 
6” i ad 12.3 
6” 84” 14.2 





























Duriron Agitator 


Duriron @ Durichlor © Durimet * Durco Alloy Steels © Alcumite 
SRE RR LE A EE LY TL LTE IE AEE LL ELA SEITE AEE AE AR LOU 





Duriron Towers 


Duriron Bleaching and De- 
nitrating Towers are available 
in sizes from six inches to 
two feet, inclusive, in diame- 
ter, with all necessary grids, 
fittings and connections. 
Larger towers can be made to 
order. 


Duriron Agitators 


Duriron Stirrers and Agitators, 
with either Duriron or Duri- 
met shaft, are available in 
scraper and high speed off- 
set propeller types, either belt 
or motor driven. 


Tank Outlets 


Available in sizes and lengths 
to fit practically any kind of 
wood concrete, brick or 
lined tank. Can be fitted 
with ground plug. Can be 
connected to flanged, screwed 
or lead pipe. 


Ejectors 


Duriron and Durichlor Ejectors 
are corrosion and abrasion re- 
sisting, and do not wire draw 
from steam. Recommended 
for rubber-lined tanks. Being 
used extensively for introduc- 
ing chlorine into water. 


Floor Drains 


Duriron Floor Drains are fur- 
nished with strainer plates of 
Durimet. Available in six 
different types and several 
sizes. Keep the floors dry, 
preventing accidents from 
slipping. 


Kettles 


Duriron kettles are available 
in from 1 to 650 gallons 
capacity, plain or jacketed. 
Write for Bulletin. 


We will be very glad to make suggestions as to 
which alloy would prove most suitable for your 


conditions. Write. 


THE DURIRON COMPANY, Inc. 


424 N. Findlay St., 


Dayton, Ohio 


Manufacturers of Chemical-Resisting Equipment in 
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PLATE 5500 


Duriron Floor Drain 
































Duriron Offset Kettle 
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212° returns 


with 
Steam Binding 


NO or Reduction 


in Capacity or Pressure 


Fo Low Thermal 


Losses 

Greatest Economy 
Buftale Condensate Return Outfits will handle returns 
up to 212° F. They are self-priming under all conditions. 


They are husky—have heavy cast iron receivers, strong 
cast iron base and tank support. 


Vaporization 


They are available in several price ranges, with pumps from 
the inexpensive single suction outfit shown here to the 
highest grade Buffalo double suction pump. 

Hundreds of satisfied users testify to the efficiency and 


durability of these outfits. Write for bulletin containing 
full data. 


BUFFALO PUMPS, INC. 
501 Broadway, Buffalo, N. Y. 
In Canada: Canada Pumps, Ltd., Kitchener, Ont. 





bd 


PUMPS 


and 
RECEIVERS 
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PROFIT in 


| DRYER REPLACEMENT 








NEW PROCTOR TRUCK DRYER with direct 
motor fan drive . . . automatically reversing 
air circulation . . . fin-type heater coils... 
super-insulated housing. Cross section below. 


® Far-seeing plant managers are today replacing 
old drying equipment with new type machines, to 
enable them to improve their pfoduct in worthwhile 
. to cut down cost of operation and 


ways .. 
maintenance . . . to eliminate loss from a defective 
product . . . and to take on new products which 


cannot be handled on their present equipment. 


® Proctor Dryers have taken a variety of modern 
forms which introduce radical improvements. New 
continuous methods of handling have been devel- 
oped for materials heretofore handled only on trays. 
Even the familiar truck types of Proctor Dryers as 
built today are long strides ahead of older types 
because of recent efficiency-boosting, cost-saving 
improvements. 


® Why not have one of Proctor’s experienced en- 
gineers check up on your drying department and 
compare your equipment impartially with the latest 
type made? There is no consultation fee . . . no 
obligation in any way. 





PROCTOR & SCHWARTZ, INC 


PHILADELPHIA 





| 
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ALLEGHENY. 


THE TIME-TESTED STAINLESS STEEL 
ET ee everywtierc 
it ullrarnodeve PAPER MACHINERY 













BELOIT 
PAPER MACHINE 









Produces paper over 
159 wide at. better 
than 1000 lin. ft. per 
minute . . . contains 
some 46,000 parts... 
makes up 63 carloads 
in. shipment. 


Diversity of application is an important factor in the universal 
preference for ALLEGHENY Metal in process industry equipment 

. as important, perhaps, as the corrosion-resistance and high 
tensile strength of this peerless stainless steel. Available in tubes, 


sheets, bars, castings or forgings . . . able to be machined and 
riveted or welded with ease .. . ALLEGHENY Metal is applicable 

Following are the places where in every shape or form demanded by the individual process. 

ALLEGHENY METAL ss f 

used in this huge machine: The wet end of the ultra-modern Beloit Paper Machine pictured 
above provides concrete evidence of ALLEGHENY Metal's 
or can adaptability to varying conditions of service.. In a dozen different 
STAINLESS SHAFTING places ... in almost as many shapes and forms . .. ALLEGHENY 

SAVEALLS . il h fr: ie 
ac ats COVER PLATES Metal contributes materially to the efficiency and durability of 

SAVEALL SPOUTS this machine. 
SLICE 
TABLE. ROLL 


DOCTOR BLADES 

SUCTION BOXES 

“SEALING ROD , Allegheny 

SOURING PAN METAL USL 


ALLEGHENY STEEL COMPANY... ___ Brackenridge, Pa. 


Sales Offices and Warehouse Stocks in the Principal Cities 
Stocks carried by JOS. T. RYERSON & SON, INC. WAREHOUSES: 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia and Jersey City ... . 
Dunham, Carrigan & Hayden Co., San Francisco; Union Hardware & Metal Co., Los Angeles 


SHEETS FOR AUTOMOBILE BODIES, METALLIC FURNITURE, DEEP DRAWING—ALLEGHENY METAL— : 
ALLEGHENY ALLOYS—ELECTRICAL SHEETS—STEEL CASTINGS—SEAMLESS TUBING—BOILER TUBES—PIPE 


\ Met | tent 








HIGH PRESSURE FILTER 
ues PRESSES— 


* MANY LIQUIDS — ESPE- 
CIALLY VISCOUS ONES 
REQUIRE FILTRATION AT 
HIGH PRESSURES. 


*SPERRY FILTER PRESSES 
ARE IN USE OPERATING 
AT PRESSURES AS HIGH 
AS 1,000 POUNDS PER 
SQUARE INCH— 


* ASK FOR INFORMATION. 





24” HIGH PRESSURE FILTER PRESS 


Kor Zot EE tr 6 DR. SPERRY & CO., BATAVIA, ILL. 9 Ext. 2.24 


SPERRY FILTER PRESSES 











WRITE 
TODAY! 


for the new 
DEFCH 
«am pes. | | (general CATALOG 


Heavy 
Standard 
Bronze 
Globe 
Valve 


With Composition 
Renewable Disc 
















Built for speedy 


piping jobs, easy 250-lb. 
operation, long- water, ole d = Pages of meatal, No. 12 
time service, and oil —— 


formation of lasting 
value to chemists 
and other technical 





economical main- 
GLADLY SENT 


- to those scientists, 
men. che: emists, engineers, and 


tenance. 




















— FU] miuctterats, azcise | igen ta iention ate 
enh CHEMICALS and RE. | DFC” ® losical source of 
The Kennedy fables—eecurnte, upte ante. 
Valve Mfg. 
Co. THE DENVER FIRECLAYCOMPANY 
Elmira, N. Y. , DENVER COLO.U.S.A. 


BRANCHES AT SALT LAKE CITY.EL PASO. AND NEW YORK 
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PRESSURE VESSELS 
TANKS 


DRUMS 
TOWERS 





Group of Pressure Vessels for Export 


Autoclaves for Chemical Processing 


Fifty years of building pressure vessels has earned 


W E L D FE D for our Hedges-Walsh-Weidner organization a very 
comprehensive knowledge of all the many problems 

O ie involved in meeting every requirement of this work. 
You can entrust the construction of process equip- 

R | VETED ment confidently to such an organization, with re- 
spect to design, fabrication, delivery and price. 

F A B R | C AT E D Equipment fabricated to your order, of carbon steel, 
alloy steel or clad steel. Welded or riveted. All 


T O y O U R O R D E R Class I fusion welding annealed, X-rayed and tested. 
Complete facilities assure undivided responsibility. 
Vessels to be fabricated may be any dimensions 
within shipping limits. 


CHOW TB ISS yel ON BEN GHIN ESRI GRO NV TEA ERIN 





200 Madison Avenue, New York, N.Y. . . Canadian Associates, Combustion Engineering Corporation, Ltd., Montreal 


MANUFACTURING DIVISIONS: The Hedges-Walsh-Weidner Compa Chatta Tenn.; Coshocton Iron Compess Monongahela, Pa.; 
Raymond Brothers Impact Pulverizer Company, i Tilinols: "Heine Boiler Company, St. Louis e. 


C-E PRODUCTS: Pressure Vessels, Fabricated Plate Work, All Types of Pulverized Fuel Systems, Mechanical Stokers, Bollers, Complete 
Steam Generating Units, Water Cooled Furnaces, Economizers and Air Heaters A-199 
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A Packing that Withstands the 
Destructive Action of 


Sulphuric Acid 





PACKING 


is the result of long experiments to produce 
a packing that will give a satisfactory length 
of service against the most difficult of all 
acids — Sulphuric — and those acids similar 
to it, especially at elevated temperatures. 


SUPER-CUTNO can be depended upon to with- 
stand the destroying quality of Sulphuric and 
those acids of a similar nature and to give a 
length of service entirely unknown to any packing 
heretofore offered for this service. 


We would like to 
send you a free 
working sample 
to test out under 
your own peculiar 
conditions. 

State size and 
quantity required 
for test. 





GREENE, 
TWEED & CO. 


Sole Manufacturers 
109 Duane Street 
New York 





























Lighting 
Ra Kixtures for 
¢ Hazardous 
Locations 


Benjamin Explosion- 
Proof Fixtures 


For installation in Class 1, Group D, 
Hazardous Locations — atmospheres 
containing the vapors of gasoline, 
common petroleum, ethyl alcohol, 
methyl alcohol, acetone and lacquer 
solvents. All parts of ample 
strength, designed to withstand in- 
ternal explosions without breaking 
down or permitting flame to es- 
cape. For 200 watts, with total- 











200 - Watt Explosion - Proof, 
with Totally Enclosed Lamp 
and Reflector 


ly enclosed lamp and reflector; 
for 100 and 150 watts, with lamp 
enclosed in a special heat resisting 
glass globe designed to withstand 
high internal pressures and with 
or — porcelain enameled 

steel reflectors. Benjamin Explo- 
100, ,and,,150-Watt Beplosion- Sion-Proof Fixtures can be fur- 

nished in either pendent type for 
rigid conduit mounting or with ceiling junction box. Listed by 
Underwriters’ Laboratories. 





Benjamin “Vapor Seal” 
Fixture 


Designed especially for Class 2, 
Group G, and Classes ? and 4, 
Hazardous Locations. Vapor-tight 
threaded connection between hood 
and reflector. Glass cover, with 
gasket and aluminum pressure rings 
bolted to extension bead on reflec- 
tor. Listed by Underwriters’ 
Laboratories. “Vapor-Seal” Fixture 





Benjamin Type II-G 
Dust-Tight Fixture 


A new Benjamin unit to meet present 
Underwriters’ requirements for loca- 
tions where dust and inflammable par- 
ticles create a fire hazard. Same type 
head as “Vapor-Seal” Fixture but 
with screw thread enclosing globe. 
Type II-G—Dust-Tight Can be furnished with or without 
Fixture reflector. 





Write for full information on the use of lighting in hazar- 
dous locations and Benjamin fixtures which meet Under- 
writers’ Laboratories requirements. 


Benjamin Electric Mfg. Co. 


Des Plaines, Illinois 





New York Chicago San Francisco 





CHEMICAL & METALLURGICAL ENGINEERING—Vol.41,No.12 




















550 cu.ft. Horizontal Batch Mixer, built for the General Electric Company for the Pittsfield, Massachusetts, plant. 


ALL SIZES 


ORIZONTAL 
MIXERS 


—From 2} cubic feet capac- 
ity and larger. Obtainable 
with several different kinds 
of mixing agitators. For 
dry or wet materials, steam jacketed if desired. 





ONTINUOUS 
MIXERS 


—A battery of Sprout-Waldron 
percentage feeders on a Sprout- 
Waldron continuous mixer gives 
a steady, constant flow of inti- 
mately blended materials. The 
most economical installation possible for a variety of 
problems. HIGH SPEED types permit blending of 
viscous liquids with dry materials, turning out a dry, 
free-flowing product. A wide range of types and sizes 
from which to choose. 





MIXERS 


ERTICAL 
MIXERS 






ties from five to one hun- 
dred twenty-seven cubic 
feet. Economical of floor 
space, largest machine re- 
quiring floor space of onl 
64 inches x 64 inches. Self- 
cleaning — requires little 
power. 


If you want to blend two or 
more materials into a uniform 
mass, wet or dry, batch or con- 
tinuously, with the least power, 
the least labor, the least upkeep 
expense, you want to send for 
the recommendations of 


10 cu.ft. 


SPROUT, WALDRON & COMPANY, INC. 
30 Waldron St., Muncy, Pa. 


USE 


VIBRATING 





December, 


Practical Sales Engineers in All Parts of Country 


éE 


ASPIRATORS 


oO 
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ALL TYPES 


—For dry materials. Built in four 
different standard styles. Capaci 


Vertical Mixer, built 
of Monel Metal for the General 
Aniline Company. 


{TARY Dp 














GET RID OF DUST! 





Showing simplicity of interior construction. 











Make 1935 a Dustless Year 


e 
PANGBORN Dust Collectors have served the 


chemical and metal industries for more than thirty 
years. This experience has produced the new 
type “CH” — an all metal frame, cloth screen 
collector with vibrating mechanism that quickly 
removes all dust, yet prevents wear and tear to 
cloth screens. 


Unit construction allows great flexibility in size 
— fitting most any space. Types for large or small 
jobs. Send dimensions for price estimate. 


The World’s Largest Manufacturer of Dust Collecting and Blast Cleaning Equipment 


PANGBORN CORPORATION 


HAGERSTOWN 


MARYLAND 








NICHOLS HERRESHOFF 


Laboratory Furnaces 


for roasting—calcining—drying 


SPLIT TYPE LABORATORY FURNACE .. . 


Response from the field indicates continued interest 
in our furnaces for laboratory use and small scale 
production. For many years it has been our policy 
to offer this equipment on a rental basis to companies 
interested in making their own laboratory tests. 


HERRESHOFFING UNIT .. . 


This unit — of single hearth construction — is spe- 
cifically designed for experimental work. It is 
equipped with gas burner, motor, gear reduction set 
and stack — complete, ready for operation. Electric 
heating element is available, where desired, in place 
of the gas burner. 


Consult our engineers. Ask for further details. 


NICHOLS ENGINEERING & RESEARCH CORP. 
40 Wall St., New York, N. ¥., U.S. A. 


PACIFIC FOUNDRY COMPANY, Ltd., 
3100 19th St., San Francisco, Calif., U.S. A. 





WRITE TODAY! 


A number of foresighted manufacturers are 
spending money in these pages to tell you 
about their products and service. These men 
are justifying their belief in industrial Amer- 
ica's future and their faith in advertising. Pull 
along with them by finding out what they can 
do to help you. Advertised products are de- 
pendable products. 
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MOULDED BAKELITE SHIELDS 
PROTECT THE WINDINGS 


CONSTRUCTION FEATURES 


Frame—cast steel with feet cast 
integral. 


Stator Core —twistless, distortion- 
less, and self supporting. 


Stator Windings—Seal Clad; me- 
chanically protected from dust and 


RE AE Permanent Coil Protection 


brazed to end rings. 


Belt Bessinge~ manned ta dus ITH the new Seal-Clad construction, intro- 
tight cartridges. duced by Allis-Chalmers, induction motors are 
Sleeve Bearings—sealed enclosure now provided with hard, smooth Bakelite shields sealed 
prevents entrance of dust and dirt ; resin x 4 

ard escape of lubricant. over the stator coils, giving protection against damage 


from metallic dust, grit, oil, moisture, mild acids and 
other agents injurious to insulation. 


SEAL-CLAD motors are of the open type and are built 
in ratings up to 25 hp, 1800 rpm. 


See nearest Allis-Chalmers district office or write for 


Leaflet 2182. 





ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN 


~ALLIS-CHALMERS 
SEAL-CLAD MOTORS 
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New boiler units secure fuel rate 
Z J 























__lof 12 |b. of coal per kw-hr. 











Through the installation of modern boilers and generating equipment, a 
progressive southern cotton mill now produces power as well as process 
steam at an overall fuel rate of but 1.2 pounds of coal, or 17,200 B. t. u., 
per kilowatt hour. 

And this remarkably low rate has been secured with but a moderate 
initial investment for steam-generating equipment... Babcock & Wilcox 
Integral-Furnace Boilers. Each unit includes boiler, superheater, water- 
cooled furnace, fuel-burning and control equipment, and contains features 
formerly available only in costly equipment, and is well within the means 
of the average industrial power plant. 

Furthermore, a low power cost can be maintained despite increases in 
the cost of the fuel used, for the Integral-Furnace Boiler will utilize 
pulverized-coal, oil, or gas, fired singly or in any combination. This and 
other advantageous features justify a thorough investigation of this 


modern unit... established as ideal for the replacement of obsolete and 


Pn EE inefficient equipment. 
NEW BOOK ye 





The Babcock & Wilcox Company... 85 Liberty St... . New York... N.Y. 


BABCOCK & WILCOX 


COMPLETE INFORMATION ON THIS NEW BOILER UNIT IS CONTAINED IN A 
FULLY-ILLUSTRATED TWENTY-PAGE BULLETIN NOW AVAILABLE UPON REQUEST. 
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“YOU BET 


our quality 1S uniform ta 


Yes,—plant executives are reporting 
that Bristol's Automatic Process 
Control keeps product quality uni- 
form. Each day’s output is like an- 
other’s. Rejects, re-runs and seconds 
are drastically decreased, often 
abolished. 


Think what this means in the way 
of lower costs, customer satisfaction, 
and profits! 


Bristol’s Process Control is both a 


THE 


means and a method,—both equip- 
ment and engineering. As the for- 
mer it consists of controllers and re- 
corders for regulating process con- 
ditions such as pressure, temperature 
and flow,—instruments that have 
been developed and perfected and 
now are supplied in standardized 
units whose cost is trifling in com- 
parison with the ultimate savings 
effected. 


As an engineered method or system, 
Bristol’s Control is prescribed only 
after a thorough examination or 
diagnosis. It is coordinated into 
plant activities by Bristol’s Industry 
Specialists who, in working out the 
engineering details, never loose sight 
of the fundamental economics. 


A request for a preliminary discussion 
entails no obligation—yet may open up 
new opportunities you may have over- 
looked. Write. 


BRISTOL COMPANY—mwWATERBURY —,—CONNECTICUT 


' 
Branch Offices: Akron, Birmingham, Boston, Chicago, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco 
Canada: The Bristol Company of Canada, Ltd., Toronto, Ont. England: Bristol’s Instrument Co., Limited, London, S. E. 14. 


TRADE MARK 


BRISTOLS 


PIONEERS 


REG. U. S. PAT. OFF. 


IN PROCESS CONTROL SINCE 
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ADVANTAGES 


f= J 


ROOTS-CONNERSVILLE 
TURBINE PUMPS 


Type “T" Turbine Pumps combine centrifugal 
and positive characteristics, but do not overload 
motors as heads are reduced. Other advantages, 
briefly summarized, are: 








1. Capacities from 5 to 100 gals. per minute at 
heads up to 300 ft., and higher; 


2. sueb-tupe packing glands on each side of 
impeller keep lubricant in bearings; 


3. Only one moving part, a balanced impeller, 
without metal-to-metal contact; 


4. Pumps are suitable for direct-coupling to 
standard speed electric motors; 


5. Lifts up to 25 ft. vertically after priming, under 
sea level conditions; 


6. Readily built of , alloys to handle corro- 
sive liquids, if required; 


7. Suitable for handling acids, chemicals, fruit 
juices, dye, light oils, gasoline, syrups, water, etc. 


Write for Bulletin 260-B11. 





CONNERSVILLE 


BLOWER CORPORATION 
Columbia & 12th—Connersville, Ind. 


New York—Chi Pottstown, Pa. 


Beston —- Pitteburgh — Detroit — St. Louis —Los Angeles—San Francisco 




















Now Ready! 


GAS 
ENGINEERS’ 
HANDBOOK 


HIS comprehensive, up-to-date and authoritative manual gives 

the gas engineer a reference tool comparable to the standard 
handbooks in other fields of engineering. Now in one volume are 
brought together a great many of the constants and formulas 
which the gas engineer uses most frequently in his work. Every 
phase of the field is covered including fundamental mathematics; 
properties of materials, liquids, and gases; heat and combustion; 
production; testing and measurement; transmission and distri- 
bution; and utilization, both industrial and domestic. Draws on 
latest sources. Includes new material on long transmission lines, 
design of distribution systems, production and utilization of 
natural gas, “liquid gases,” etc. Endorsed by the Executive Board 
of the American Gas Association as a “valuable reference book 
for gas engineers.” 


Section Headings 


1. MATHEMATICAL AND CONVERSION TABLES AND GRAPHS 
2. PROPERTIES OF ELEMENTS, COMMON SUBSTANCES, AND 
ENGINEERING MATERIALS 

3. PROPERTIES OF GASES, AIR, STEAM, AND WATER 

4. FUELS AND COMBUSTION 

5. PRODUCTION OF GAS 

6. TESTING AND MEASUREMENT 

7. TRANSMISSION AND DISTRIBUTION 

8. UTILIZATION OF GAS 

GAS 

ENGINEERS’ 
HANDBOOK 


Prepared by Gas Engineers’ 
Handbook Committee of The 
Pacific Coast Gas Associa- 
tion. 


Reviewed by the Technical 
Section of the American Gas 
Association, and 


(" A Cc) 
uA Te) 


Lirr 
A INEERS 


HANDBOOK 


Endorsed by the Executive 
Board of the American Gas 
Association. 


1008 pages, 6x9, with many 
illustrations, charts and 
tables. $7.50. 


See this new Handbook 10 
days on approval — Send 
this coupon. 








ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42d Street, New York, N. Y. 


Send me the Gas Engineers’ Handbook for 10 days’ examination 
subject to approval or return. Within 10 days of receipt I will 
send $7.50, plus a few cents for postage and delivery, or return 
(We pay postage on orders accompanied by 






the book postpaid. 
remittance.) 


Name 


Address .. 


££ ff er, Terre? TTT iT? Terr rire t Tt tts 


e.g ta be de One 8 Me 6b ee Ui he 660064 ceases URe 





Company -etaedhened oséeetsebes en eudaeeeeGan F.-M.-12-34 
(Books sent on approval in U. S. and Canada only.) 
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NEW YORK 





Platinum Mass Catalysts 


ARE MORE EFFICIENT, MORE VERSATILE, MORE ECONOMICAL 
THAN SUBSTITUTES AND HAVE HIGHER OVERLOAD CAPACITIES 


facturers in this country and Europe, upholds our contention 
that platinum mass catalysts are superior to any substitute. The 
report shows that: 


A survey, recently conducted by us among sulphuric acid manu- 


Platinum masses react with higher reaction velocities at all tem- 
peratures than do substitutes and so permit great overloads at 
satisfactory conversion figures. Platinum masses operate efh- 
ciently with a wide range of SO, concentration. They can handle 
those rich mixtures for which substitutes are uneconomical. 


Both platinum and substitutes require a purification plant, but 
since the platinum mass is smaller and more versatile, a simpler 
and cheaper converter can be used. 


Platinum mass costs less per ton of acid produced than do sub- 
stitutes because (a) No royalties have to be paid. Incidently, 
there is 25 years experience behind the platinum catalyst. (b) No 
specialists are required to prepare the mass. (c) Less catalyst is 
required, hence there is a proportionately lower initial invest- 
ment. (d) The platinum has longer life. One plant reports it as 
efficient after 18 years. Substitutes have still to prove them- 
selves here. (e) There is a saving in power cost due to the smaller 
bulk through which the gases must be moved. (f) There is a 
high salvage value with platinum. After 10 years, 90 per cent 
can be recovered. This cannot be claimed for substitutes. 


We shall be very happy to go into the subject further with you 
and give you any additional information you may wish. 


BAKER & CO., INC. 
54 AUSTIN ST., NEWARK, N. J. 


SAN FRANCISCO CHICAGO 
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HOMOGENEOUS 


“LININGS THAT HOLD” 


LEAD or TIN 
HOMOGENEOUSLY Bonded to 


Cast Steel or 







Copper 


Bronze or Other 





Metals. 
@ 


GUARANTEED to withstand vacuum, severe vibrations, 
mechanical shocks, also changes of pressure and temperature. 








We operate under the H. r) tents and processes developed by Francis 
R. Glenner, and have successfully pr duced H equipment for the 
chemical and process industries that have withstood all of the above conditions. 


Thicknesses of lead or pure block tin can be applied, by our Homogeneous 
process, from yy" to |” and over. For thicknesses of 003’ to y”’ of lead, 
tin, zinc, nickel, cadmium, monel and other metals our Homo-Leadzin 
process is applicable. 

Our connection with Downingtown Iron Works, fabricators of steel 
plate, enables us to furnish completely fabricated Homogeneous 
equipment built to your specifications. We shall be pleased to have 
you send us your blueprints for our quotations. 


HOMOGENEOUS EQUIPMENT CO. 


DOWNINGTOWN, PA. 








FEEDERS 


For Feeding Coarse or Powdered Materials. — By 
Volume or by Weight. — The Hardinge Company 
has made a specialty of feeders using Belt, Drum, Disc 
or Screw type. — Each has its use for recording, pro- 
portioning, weighing, regulating or non-flooding pur- 
poses. — Write us your requirements. 


HARDINGE COMPANY. Ine. 
YORK, PA. 
New York Chicago San Francisco 
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SERVICE SECTION 
Equipment, Material and Supplies for the Process Industries. 
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PULMOSAN 


DUST RESPIRATORS D RYI » G 


“M” TYPE 





‘HURRICANE’ > * LIQUID PORCELAI%se 4SAUER-EISEN 
ACID PROOF 
Mortars Compounds 
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ad ' : OEMEET PROBLEMS SOLVED 
Conditioning Machinery TECHNICAL PRODUCTS O0., Pittsburgh, Pe 
Tunnel Truck and Conveyor Dryers 
—protect Stove Rooms, Ovens and Furnaces 
workers og , HE Service Section of 
THE PHILADELPHIA . 
against DRYING MACHINERY -CO Chemical and Metal- 
DUSTS 33S! STOKLEY ST. PHILADELPHIA, PA lurgical Engineering sup- 
and “ = plements other advertising 
" ’ ELECTRIC VALVES ° ° ‘ P 
SPRAY p he in this issue with these 
MISTS! AUTOMATIC additional announcements 
CONTROL of products and services 
Men working under Ry ] 
ee ee ae tAtps aumate oe | | essential to modern plant 
enamel, should be protected by Pulmo- —_a management and mainte- 
san “M" Type Respirators Designed May be operated by thermo- 
for safety, wearing comfort and easy, stat, time switch, float switch, nance Make a habit of 
natural breathing No hindrance to oe, Se oan - % 
workers. Many exclusive advantages oe > ; 
Write for Bulletin No. 7, for details Seais cot. checking this page each 
: : : : ELECTRIC VALVE issue. 
Pulmosan Safety Equipment Corp. MFG. O., Inc. 





176 Johnson St., Brooklyn, N. Y. 








64 Marray St., New York, W. Y. 
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Below is a_ versatile 
CUNO two inch unit in 
service at the Bristol 
Myers, Hillside, N. J., 
Plant on Ipana tooth 
paste. Also used for 
printing inks, food prod- 
ucts, paints and enam- 
els, chemicals, greases, 
oils, etc, 







































Above, the typical CUNO 
model illustrated shows a 
Standard 8 inch pipe size 
Strainer, motor operated. One 

many in service on oils, 
water and process liquids. 
Capacities to 1000 gallons 
Same, spacing down to 


To the right, is a 

four inch CUNO 
soap. strainer in 
service at the Jer- 
sey City Plant of 
Coigate, Palmolive 
Peet Company. it 
heips maintain 
Palmolive Soap’s 
matchless purity. 
This CUNO is du- 
plicated on such 





varied services as 
acids, tar, viscose 
and quenching oils. 
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‘CNOT SCREENING ) 


STRAINING 





CUNO Mechanically Cleaned FILTERS are 


taking time, power and labor losses out of hun- 
dreds of industrial processes with their advantages 


of 


CUNOS are replacing slow, 


continuous straining and positive cleaning. 
bulky, wasteful 


equipment and introducing new, continuous per- 
formance in processes requiring straining or 
separation. 


The CUNO AutoKlean FILTER is revolutionary 


. it dispenses with troublesome, clogging 


screens and provides the tremendous production 


ad 


vantage of uninterrupted operation by virtue 


of its exclusive, continuously cleanable feature. 


Your substance enters the CUN asses be- 


tween the closely spaced filtering discs while the 
laminated metal element catches the suspended 
solids. Then rotation of the element, either 
manual or mechanical, vo the stationary 


cleaning blades combs out t 


e filter and drops the 


unwanted substance to the ample sump below. 
Its construction assures positive cleaning of the 
filter element without interruption of the flow. 


In some plants CUNOS are the time-saving 


roughing unit, while in others they play the major 
role. But in every instance they perform their ex- 
acting functions perfectly and continuously. 


TER 


industrial need. 


There is a CUNO Mechanically Cleaned FIL- 


in a size and type for practically every 
Straining problems requiring 


special adaptation of filtering equipment for 
water, oil or any process liquid are particularly 
welcome. Write for information. 















CUNO ENGINEERING CORPORATION 
Meriden, Connecticut 


Gentiemen: Kindly send your bulletin showing 
filters suitable for— 





Process - re , iste eSeeneene 
Name 
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Business Men’s 


PROSPERITY 
SURVEY 


HERE'S a chance to give voice to your own ideas as to which national policies 
you believe most likely to speed recovery in your line of business. 


BALLOTS like this are being published this month in many business papers 
affiliated with The Associated Business Papers, Inc.—reaching virtually all 
key men in every line of industry, trade and profession throughout the naiion. 


BUSINESS men, nationally, may appreciate an opportunity to express their 

convictions to a strictly non-partisan and impartial body—with the assurance 
that by so doing, business views will be presented effectively to the political, 
banking, industrial, business and labor leaders of the country. 


QUESTIONS on the economic ballot below are prefaced with “In your line of 

business” to make possible an industry by industry study as well as a con- 
sensus of business opinion in all fields of industry—so let our industry be well 
represented in the responses. 











ECONOMIC BALLOT": ° “ 

Check your convictions, sign, clip and mail this ballot. 

1. As regards the possibility of Congress adopting a universal thirty-hour work week, do you favor such 

legislation? Yes( )No(_);andifso on the basis of ( ) continuation of existing weekly wages, or 
) con‘inuation of existing hourly rates of pay. 

2. In your line of business are you satisfied with enforcement of maximum hours and minimum wage 

provisions now in effect? Yes( ) No( 

3. Inyourline of business is there obtainable ample working capital—from banks? Yes( )No(_); from 

government agencies? Yes( ) No( ) : 

4. In your line of business is there obtainable ample investment capital—from banks? Yes( ) No( ) 

from government agencies? Yes( ) No( ) 

5. In your line of business do you favor limitation of industrial output—by government control? Yes( ) 

No( ); byindustry control? Yes€ ) No( 

6. In your line of business do you favor a plan for control of prices—by a code provision establishin 

price fixing? Yes( ) No(_);byacode provision establishing an open price plan? Yes( ) No( . 

7. In your line of business do you think that government measures now in effect are helping small and 

medium sized enterprises? Yes( ) No(_); hurting such enterprises? Yes( ) No( 

Please return this ballot to: 





Sign or not as you please... . . 2... eee eee ee enee Chemical & Metallurgical Engineering 
c/o The Associated Business Papers, Inc. 
ee ee eee eee ee Te 330 West 42nd St., New York, N. Y. 
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IN THIS SOUP! 


For oil cannot leak from a “New England” 
Model T Agitator Drive—thanks to the con- 
struction shown in the cross section below. 


To many users this feature alone 
is worth the price of the agi- 
tator for it does away with a 
source of constant upkeep cost 
and worry of contamination of 
the material being mixed. 





Yet this feature is but ONE of 
MANY. For others, write for 
new Engineering Bulletins 341, 
342, and 343—just published. 








NEW ENGLAND 
TANK G TOWER CO. 


MAIN OFFICE & WORKS - EVERETT, MASS. 
NEW YORK OFFICE - S50 CHURCH ST, 


ROTAMETERS 


in service in hundreds of plants 


A top-shaped rotor placed inside a tapered transparent tube FOR METERING 
instantaneously indicates rate of flow by its vertical movement. 

A direct reading capacity scale is etched on the tube. Rotameters Chlorine 

can be made fully corrosion resistant for practically any chem- 
ical metering problem. Calibrations are permanent. The rotor is “ r ; 
in contact with nothing but the fluid being metered so there is Sulphuric acid 
no wear or friction. Due to the rotation of the rotor no dirt or (Caustic soda 
other foreign matter adheres to it. The use of a transparent Calci h hlori 
metering tube enables the observer to continuously check the wom Rypeansrse 
condition of both the rotor and the fluid being metered. Solvents 











Hydrochloric acid 





Rotameters are built for working pressures up to 1200 lbs. by Alcohols 
using metal metering tubes with boiler glass gauge sight win- Oils and many 
dows. Capacities vary from a few cc. per hour, for laboratory other Liquids and Gases 


service, to hundreds of gallons per minute. Flow ranges of 20:1 


and more are handled in single units. Recording, controlling, 
SCHUTTE & KOERTING, 1190 Thompson St., Philadelphia, Pa. 












pon or write for complete information. 


SCHUTTE & KOERTING 
1190 Thompson St., Philadelphia, Pa. 








proportioning and ratio splitting types are available. Use cou- 
Gentlemen: Please send me your bulletin 18-R ‘‘Rotameters for Liquids and Gases."’ 











. CITY . . os STATE SSSSSSSeeeeeeseeea tees 
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PARKS-CRAMER 


JACKETED 


| 
PIPES 











\\ 
+ 
“yg 




















& FITTINGS 


In many plants, products like 
asphalt, rosin, wax, sulphur, gums, 
or syrups must travel a long dis- 
tance to the point of consumption. 
Ic is essential that the material be 


maintained in a liquid state during | 


transit. Parks-Cramer Jacketed 
Piping and Fittings are especially 
designed for this purpose. 
Jacketed Piping is an assembly 
of two pipes, one placed inside the 
other with an annular space be- 
tween, through which the heating 
medium passes. An important fea- 
ture makes it impossible for the 
heating medium to leak into the 
product or the product to leak out. 


Jacketed Piping is made in sizes 
of 1%", 2°’, 3’, and 4” inside 
diameter. The corresponding sizes 
of Jacketed Fittings include two- 
way and three-way Plug Cocks, 
Tees, Elbows, Crosses and Expan- 
sion joints. 

If your present system is out- 
worn, unsatisfactory or expensive 
to operate send for information 
on Parks-Cramer Jacketed Piping 
and Fittings. 








PARKS-CRAMER CO. 


Engineers and Contractors 


1102 Old South Building * Boston, Mass. 

















Comments on 
Unit Coolers 





Floor Type Buffalo Unit Cooler Installed in Brewery 


What do users say about Buffalo Unit Coolers? Here 
are some comments :— 


From a Packing Company using Buftalo Unit 
Coolers in a candy room: “Well satisfied with re- 
sults.” 


From a Plant in Florida where ten suspended 
units are in use: “We are well pleased with the 
operation of these units and find you do not over- 
estimate their capacities.” 


From a Fruit Company: “Satisfied that we could 
not have bought equipment better suited for the job.” 


From a Hospital, Cold Storage Room: “Ex- 
tremely well satisfied with the operation of Buffalo 
Cooling Units.” 

These are only a few of many enthusiastic comments re- 
ceived without solicitation from users of Buffalo Unit 


Coolers. The Buffalo line of units is complete and entirely 
practical, efficient and economical to operate. 


Before you buy any cooling equipment, write us for detailed 
information on the application of Buffalo Unit Coolers. 
Branch Offices in all principal cities are at your disposal. 


Buffalo Forge Company 
501 Broadway, Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 





- Unit Coolers 


for reliability, 
economy and long 
service 
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Continuous distillation ... centralized control 
...@s pioneered and developed by Lummus, 
make possible marked improvement in product 
and material reductions in operating costs in 
the distillation of alcohol, acetone, benzol, 
camphor, chloroform and other chemicals. 

An interesting example of the efficiency and 
economy of continuous operation is a large 
New England industrial alcohol plant designed 
and built by Lummus. In this plant, even such 
operations as molasses mixing have been made 
continuous, enabling the plant to function with 
smoothness and economy. A highly developed 
system of centralized control makes it possible 
for one operator, stationed at the control gal- 
lery, to observe and regulate the performance 
of practically the entire plant. 

lf you are interested in modernizing your 
plant for greater yield and lower costs...if you 
would like to take advantage of cost-saving 
developments, the services of Lummus engineers 


are at your disposal. 


THE LUMMUS COMPANY - 50 CHURCH STREET, 





NEW YORK, N. YY. 


LUM MU $ 


ALCOHOL DISTILLATION EQUIPMENT 
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EMPLOYMENT : BUSINESS ; 


UNDISPLA YED—RATE PER WORD: 
Positions Wanted (full or part-time salaried 
employment only), 5 cents a word, mini- 
@um $1. 7 an insertion, able in advance. 

ee 1 on Box Numbers.) 
Positions Vacant and all other classifications 

10 cents a word, minimum charge $2.00. 

Proposals, 50 cents a line an insertion. 





INFORMATION: 


Boz Numbers in care of our New York, 
Chicago and San =e offices count 
10 words additional in undisplayed ads. 


Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


SEARCHLIGHT SECTION 


OPPORTUNITIES 


EQUIPMENT — USED or RESALE 
DISPLAYED—RATE PER INCH: 


BD ORG cocccococeseeseve .00 

2 to 3 inches............. 5.75 an inch 
4to7 eer oe -. 5.50 an 
Other spaces and contract rates on . 


COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL 10 A. M. THE 6TH OF THE MONTH FOR THE ISSUE OUT THE 15TH OF THE MONTH 


POSITIONS VACANT 


POSITIONS WANTED 





QUICKSILVER VERMILION. Excellent open- 

ing for man thoroughly versed in manufacture 
of quicksilver vermilion. Send full particulars 
as to qualifications, etc. All communications 
confidential. P-181, Chemical and Metallurgi- 

















eal Engineering, 330 West 42nd Street, New 
York City. 

EMPLOYMENT SERVICE 
SALARIED POSITIONS, $2,500 to $25,000. 


This thoroughly organized advertising service 
of 25 years’ recognized standing and reputation 
carries on | egy ed negotiations for positions 
of the caliber indicated, through a procedure 
individualized to each client's personal require- 
ments. Several weeks are required to negotiate 
and each individual must finance the moderate 
cost of his own campaign. Retaining fee pro- 
tected by a refund provision ae stipulat i 
our agreement. Identity is covered and, if em- 
ployed, present position protected. If you have 
actually earned over $2,500, send only name 
and address for details. R. W. Bixby, Inc., 260 
Delward Bldg., Buffalo, N. Y. (C. M. E.) 








EMPLOYMENT AGENCY 





AMERICAN ENGINEERS SERVICE, Munsey 

Building, Washington; Park Row Building, 
New York. Metallurgical-Chemical-Mining En- 
gineers Supervisors—Textiles, sty Oils, Cera- 
——" Alloys, Plastics, Rubber Industrial Pro- 
posals. 








POSITIONS WANT ED 


CHEMICAL engineer, ry executive 

Ph.D.) Member A.1.Ch.E. 
sified experience production, 
search. PW-194, Chemical 
Engineering, 330 West 42d 
City. 


CHEMICAL ENGINEER, single, 38. Research, 

development and sales. Able to introduce 
products into new industries. 13 years’ experi- 
ence in coal tar, nitrogen and cellulosic deriva- 
tives. Market investigations, engineering 
specifications. PW-187, Chemical and Metal- 





ve (ChE., 
Ten years’ diver- 
development, re- 
and Metallurgical 
Street, New York 








lurgical Engineering, 330 West 42d Street, New 

York City. 

CHEMICAL ENGINEER, B.S. 1931, M.1.T. Ex- 
perienced in electro-plating, research in co- 


balt-nickel alloy plating, industrial engineering, 
sales, production. PW-188, Chemical and Metal- 
Iergical Engineering, 330 West 42d Street, New 
York City. 


CHEMIST, B.S. Twenty years’ experience nitro- 

cellulose, celluloid, dyes, plastics, explosives, 
rubber, soaps, medical preparations, metallurgi- 
cal. PW-189, Chemical and Metallurgical En- 
gineering. 330 West 42d Street, New York City. 








CHEMIST. Junior engineer, age 25. 
laboratory experience, 


2 months’ 
vegetable oil refining. 





6 months’ experience operating fractionating 
column still. Salary, location secondary to op 
portunity. PW-195, Chemical and Metallurgi- 
eal Engineering, 330 West 42d Street, New 
York City. 
ENGINEER, B.S. Metallurgy 1930, “University 
of Kentucky. Five years’ experience natural 
gas field. PW-173, Chemical and Metallurgical 


Engineering, 520 No. Michigan Ave., » Chicago Ti 
MECHANICAL ENGINEER experienced all 

hases works and office engineering in Lime, 
Calcium Carbide, Oxygen and Acetylene indus- 
tries desires permanent position with responsi- 











bility. PW-186, Chemical & Metallurgical 

Rastuecring. 330 West 42d Street, New York 
ity. 

PATENT-CHEMIST, having six years’ active 
experience in patent investigation, desires 


connection with a manufacturing concern in- 
terested in developing patents. Knowledge of 
German and French and other qualifications. 
PW-191, Chemical and Metallurgical Engineer- 
ing, 330 West 42d Street, New York City. 
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METALLURGICAL engineer, recently gradu- 

ated, would like work in some phase of the 
metallurgical industry. Salary secondary. 
PW-190, Chemical and Metallurgical Engineer- 
ing, 520 North Michigan Avenue, Chicago, Il. 





RE-ORGANIZATIONS—tInvestigations involv- 

ing financial-operating reports, credits, sales 
analysis, production, costs; statistician-engi- 
neer with thorough banking and manufacturing 
experience. PW-193, Chemical and Metallurgi- 
cal Engineering, 330 West 42d Street, New 
York City. 








FOR SALE 


Chemical Periodicals 
For sale, back copies of such as Chemical and 
Metallurgical Engineering, Chemistry and Indus- 
try, Journal Chemical Society, Industrial Engi- 














neering Chemistry. B. Login & Son., Inc., 29 
East 21st St.. New York. 
WANTED 
Furnace 
Temporary use of medium size direct fired 


rotary or Herreshoff type. Capacity, one to five 
tons per day. Temperature 1,.700° F. Oxydiz- 
ing atmosphee. W-185, Chemical and Metal- 
lurgical Engineering, 330 West 42d St.. New 
York City. 


WANTED 

















BUYER OF SURPLUS AND 


SALVAGE STOCKS 
Metals, Chemicals, Raw Materials, Fabrics, 
Manufactured Products ve ~ray Plants, in- 


cludin Machinery, =. 
LIQUIDATOR FOR BANKS, eceivers, 
Creditors’ Committees, Estates 


HENRY K. FORT 
2227 N. American St., Philadelphia 








USED INDUSTRIAL DIAMONDS 


PLATINUM SCRAP 
IN ANY FORM 
We pay highest market price, make prompt 
returns and hold goods for your approval. 


I. MILLER, Smelter and Refiner 
304 Colonial Arcade, Cleveland, Ohio 








WANTED 


Second-hand 12-Inch 


Mikro Pulverizers 


W-192, Chem. & Met. 
520 No. Michigan Ave., 


Engineering 
Chicago, Ill. 








WANTED 


COMPRESSOR 


for carbon-dioxide plant heat 
changers, bottles, etc. 
Give full particulars, price. 
Chem. & Met. 


ex- 








W-184, Engrg 
330 West 42nd Street, New York. City 





OXYGEN 


HYDROGEN 
PLANTS 


Installed adjacent to con- 
sumers of large volume on at- 
tractive consumption rates. 
This engineering by one of 
the pioneer gas manufactur- 
ers, desirous particularly of 
expansions in New England, 
New York, or New Jersey 
territory at this time. Write 
BO 151, Chemical & Metallurgical 


Engineering 
330 West 42d Street, New York City 








W hen Writing 
Your Ad 


Provide an indexing or sub- 
ject word. 

Write it as the first word of 
your ad. 

If it is a Position Wanted 
or Position Vacant ad, make 
the first word the kind of 
position sought or offered. 
This will assure proper 
classification in the column. 
The right is reserved to re- 
ject, revise or properly clas- 


sify all Want Advertise- 
ments. 
Proper Classification 


increases the possibility of 


Prompt Returns 
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UY where you can gain weeks or months of valu- 
able time... . buy under a guarantee that makes 
pre-inspection unnecessary. . . buy from an organi- 
zation with facilities to meet any emergency 
demand you can make upon them.... 


with Confidence -d3u & 


$OLIDAT 


Equipment 















4—6 ft. dia.x30 ft. long Rotary Steam 
Tube Dryers, similar Louisville type, 
each having 37—4 in. tubes, 1300 sq.ft. 
heating surface. 

1—Swenson Aluminum Triple Effect 
Evaporator, 250 sq.ft. per effect. 

4—Copper Vacuum Pans, jacketed, 50, 
150 and 500 gal. 

3—42-in.x42-in. Shriver Iron Filter 
Presses, plate and frame, 40 chambers, 
gear closing device. 

4—3x8, 4x16, 4x20 ft. Sulphur Burners. 

5—Atmospheric Drum Dryers, 4x9 ft. 
Mechanical; 5x12 ft. Buffalo; 5x13 ft. 
6 in. Stokes. 

1—Magégnetic Pulley, Magnetic Mfg. Co., 
24-in. dia. x 72-in., with motor gen- 
erator set, complete. 





VACUUM DRUM DRYERS 


2—5 ft.x12 ft. Buffalo Foundry Rotary 
Vacuum Drum Dryers. 1—lIron 
Drum, 1—Bronze Drum, complete 
with Vacuum Receivers, Circulating 
Pumps, Vacuum Pumps, and Inter- 
connecting Piping. 











10—Devine Vacuum Shelf Dryers, No. 0, 
No. 5, No. 11, No. 12, No. 23, No. 26, 
No. 27, No. 30. 

8—Hardinge Conical Ball Mills, 414 ft. 
x16 in., 5x22, 6x22, 6x36, 7x36, 7x48, 
8x30, 8 ft.x72 in. 

1—Glass-lined, jacketed, Still, 400 gal. 

8—Raymond Pulverizers, No. 0000 to No. 
3; five roll high side roller mills. 

6—Oliver Filters, 36x6 in., 3x2 ft., 6x4- 
6x6 wood and iron—8x8-8x12 ft. iron. 

2—250 hp. Ames self-contained Locomo- 
tive type Boilers, 150 lbs. pressure, 
A.S.M.E., used only eight months. 

24—W. & P. Mixers, jacketed and unjack- 
eted, 2650 gal. to laboratory size. 

2—Mikro Pulverizers, 24 in. motor driven. 





REFRIGERATING UNITS 


2—100 ton York Refrigerating Units, 
vertical type, each directly con- 
neeted to 150 hp. synchronous mo- 
tors, 3/60/440 volt. 











3—Autoclaves; 2—150 gal., full jkt., agi- 
tated; 1—600 gal. jkt., agitated. 

8—Sweetland Filters, Nos. 12, 11, 10, 9, 7, 
5, 2, and laboratory size—copper, iron, 
and monel leaves. 








LIQUIDATION 


Machinery and Equipment Formerly 
Owned by Charcoal, Iron & Chemical 
Co., Ashland, Wisconsin. 


MAIN ITEMS 


1—No. 450 Kelly Filter Press fitted 
with 10 leaves, arranged for hand 
operation. 


1—Zaremba Triple Effect Steel Evap- 
orator, each body being 96 in. 
diameter, fitted with 520 1 Y% in. 
by 9 ft. 4 in. horizontal copper 
tubes, heating surface of each 
body 1,500 sq.ft. Complete. 


2—Alll Copper Stills, 10 ft. diameter, 
8 ft. high, with Coil Condensers. 


1—48 in. Copper Beer Still. 


3—36 in. All Copper Rectifying 
columns. Complete. 
MISCELLANEOUS 


Belting, Steam Pumps, Tanks, Dryers, 
Fittings, etc. 


Send for Our Bulletin. 











2—40-in. Fletcher Suspended Type Cen- 
trifugal Extractors, steel basket, 15 hp., 
A.C. motors, annular bottom discharge. 

2—400 hp. Erie City Lentz Engines, 14x18, 
200 r.p.m. connected with 

2—Connersville Blowers, 15.8 cu.ft. per 
rev., at 6 to 10 Ibs. air, 3000 c.f.m., 12 
in. discharge. Can be sold separately 
from engines. 

1—American Tool motor driven Centrif- 
ugal, 40 in. Bronze Basket, 40 hp. motor. 

2—Sets of 30 in. Weston Centrifugals, belt 
driven, with mixer for each set. 

2—6-ft.x35-ft. Louisville Rotary Hot Air 
Dryers, complete with coils, fans, 
feeders, etc. 

2—Batteries of 3 each, 36 in. American 
Tool Bronze Basket Centrifugal Ex- 
tractors, belt driven. 





BUY WITH CONFIDENCE—’CONSOLIDATED” 








10—Rotary Dryers—Ruggles-Coles—Class 
A, 3x10, 4x20, 5x26, 5x30, 6x35, 8 ft. 
8 in.x85 ft. 

1—Oliver Filter, 8 ft.x12 ft., complete with 
Oliver 14 in.x18 in. Vacuum Pump, Cen- 
trifugal Pump, Vacuum Receiver, Speed 
Reducer, all accessories. 


10—Aluminum Jacketed Kettles, heavy 
gauge, 200 gal. each. 
10—Steel Jacketed Mixers, 16 ft. long x 


27 in. wide x 44 in. deep, open type, 
ribbon type agitators. 800 gal. each. 
1—Zaremba triple effect Evaporator, 1505 

sq.ft. per effect. 
1—Buffalo J-20, Vacuum Shelf Dryer, 20 
shelves, 60x80-in. 
2—-Lake Shore Dbl. 
Dryers, 4x12 ft. 


Drum Atmospheric 





RUGGLES-COLES DIRECT HEAT 
DRYER 


1—8 ft. 8 in. x 85 ft. Ruggles-Coles 


Class A-18 Direct Heat Rotary 
Dryer. Double shell. Half-inch 
plate. Complete. 











3—26” Tolhurst Centrifugal Extractors, 
rubber-lined baskets. 

9—Rotary Vacuum Dryers, 2x4 ft. Devine; 
2x6 ft. Stokes, Devine; 3xi0 ft. Buffalo; 
3x15 ft. Devine Stokes; 3x25 ft. Devine; 
5x15 ft. Buffalo; 5x25 ft. Devine; 5x33 
ft. Devine, complete. 

8—Rotary Dryers, direct heat, 3x25, 4x20, 
5x26, 5x30, 6x40, 8 ft.x60 ft. 

12—Vibrating Screens, 2x4, 3x5, 4x5 Tyler; 
2x3, 2x4, 3x6 Niagara; Nos. 9, 52, 61 
Rotex. 


Send for latest issue of Consolidated 
News listing complete stock of Filter 
Presses, Dryers, Kettles, Evaporators, 
Pulverizers, Crusbers, ers, Vibra- 
tory Screens, Boilers, Pumps, etc. 
Remember—We buy idle equipment 
for cash, single items or complete 
plants. 


CONSOLIDATED 
PRODUCTS CO., Inc. 


Members of “National Association of Used 
Machinery and Equipment Dealers” 


15 PARK Fangs. NEW YORK CITY 


ARCLAY 7-0600 
CABLE’ ADDRESS: EQUIPMENT 


SHOPS: 
335 Doremus Ave., NEWARK, N. J. 


“Every machine in plant is a 
used anaull ” 
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‘We buy idle or surplas machinery 
* 


FIRST MACHINERY CORP. 
419 Lafayette St. New York City 











COPPER EXTRACTION BASKETS for laundry and chem 
eentrif., 20”, 24”, 26”, 28” and 30” carried in stock 
COPPER EXPANSION JOINTS for power plants and 
public utilities, 12° to 72° dia. Prompt shipments 
COPPER STEAM JACKETED KETTLES with and with- 
out agitators, 12 sizes 15 to 500 gal. carried in stock 
HAMILTON COPPER & BRASS WORKS 
Established 1876 
1767 Dixie Highway, Hamilton, Ohio 


FINAL LIQUIDATION 


At Alton, Ill. at Sacrifice Prices 


3—6’ x ¥ all iron Oliver 
Rotary Continuous 
Filters. 


2—4’ x 6’ all iron Oliver :. 


STEIN~BRILL | 
CORPORATION 
183 VARICK ST., NEW YORK CITY 


Rotary Continuous | 1|—+’ 
Sulphur Burner, 





Filters. 

Duplex Steam co 
Pumps. 

-Wedge 7-hearth Me- | 
chanical Furnace. | Tanks 


Send for complete catalogues 


stocks at Jersey City, N. J. and New York, 
N. Y. which include a full line of Chemical 
Equipment, such as, Dryers, Kettles, Tanks, 
Pumps, Grinders, Filters, Mixers, Cen- 


trifugals, Screens, etc., etc. 





3—Compound steam 
driven Compressors, 
300, 1,000, 1,200 


3—Bruckner type Rotary 
Furnaces, 6’ 6” x 13’. 


F.M. 
x 16’ Glens Falls 


mplete. 


» c., ete. 


covering our 








SPECIAL OFFERINGS 


1—3’x1’ steel Oliver Filter. 
2—5 %'x40" Rotary Dryers, direct heat. 
1—100 gal. Pfaudler jacketed agitated glass 
lined Kettle. (Never used). 
4—Sperry 30x30 recessed Filter Presses. 
2—No. 450 Kelly Filter Presses. 
3—300 gal. glass lined Storage Tanks. 
3—Stokes & Smith Universal, F. J. Stokes 
and J. H. Day Filling Machines. 
Mixers, Evaporators, Vacuum Pans—all 
kinds of good used equipment for the proc- 
ess industries Send us your inquiries— 
also a list of your idle equipment. 


LOEB EQUIPMENT SUPPLY COMPANY 
618 West Lake St., Chicago 





PRICED FOR QUICK SALE! 


BOILERS 150 gal. 


100 hp. Erie City, 125 Ibs. 250 gal. C 


200 hp. B. & W., 350 Ibs 


2 shelf Stokes, 18x12 (Lab.) 
13 shelf Devine, 59x104. 


Zaremba, Single effect, 1000 sq.ft. 6x4 Devin 


FILTER PRESSES 





10 in. and 30 in. Sperry, Iron Chambers 
No. 10 Sweetland, 27 in. leaves. 90—160 
200 gal. 
KETTLES 1000 gal. 
40 gal. Pfaudler, Jkt. Agit 1860 gal. 


4 


One East 42nd Street 


Main Warehouse and Yard, 730-736 E. 14 


ROBT. P. KEHOE MACHINERY CoO. I 
New York City 
Ist St 


Cable Address: Kehoeinc Telephone: 


‘est Iron, Jkt., Agit. 


AIR COMPRESSORS 
YERS 6x6 Gardner, 15 hp. Motor. 

DErE Tx? Curtis, 25 hp. Motor. 

16x12 Gardner, 50 hp. Motor 


EVAPORATORS 17x10 Chicago Pneumatic, 75 hp. 

Swenson, Single effect, 128 sq.ft. 

8x6 Devine, Rotary Valve. 
TANKS (Glass lined) 


Aluminum, Jkt., 51x31. 


VACUUM PUMPS 
e, 5 hp. Motor. 


and 250 gal. Pfaudler. 
Pfaudier, agit., 36x48. 
Glascote, Jkt., 66x66. 
Elyria, 66x120. 


Vanderbilt 3-9595 








HARDINGE MILLS 


2 ft. with air classifier, complete unit. 

4™%4x16 in., 5x22 in. Ball, 6x22 in. 
Pebble Mills. 

Tube Mills 44x16 ft., 5%x22 ft. 

30x33, 36x42, 48x60, 6 ft.x6 ft. Pebble 

Mixers — Agitated Kettles — Filters — 
Mills. 

Filter Presses — Tanks — Boilers — 
Steam Engines—Compressors. 





Complete Plants Equipped. 


EDW. W. LAWLER, INC. 
Durham Ave. & L.V.R.R., Metuchen, N. J. 











suneneneee 


“SEARCHLIGHT” 
Opportunity Advertising 


—to help you get —to help 
what you want. 
Take advantage of it—For Every Business Want 


“Think SEARCHLIGHT First” 


what you no longer need. 


you sell 








R 


MIXERS, PUMPS, 
AIR COMPRESSORS, BOI 


UNITED RUBBER MACHINERY EXCHANGE 


319-323 FRELINGHUYSEN AVE. 


GUARANTEED REBUILT 


IMMEDIATE DELIVERIES FROM STOCK 


LERS, 


ALL MACHINERY ATTRACTIVELY PRICED 
Single Unite or Complete Plants Purchased 


Cable Address “Urme” 


MACHINERY 


HYDRAULIC EQUIPMENT, VACUUM DRYERS. 
KETTLES, MISCELLANEOUS EQUIPMENT. 





NEWARK, N. J. 











ar 9 re Tay 
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IS YOUR 


CHEMICAL ENGINEERING 
FILE COMPLETE? 


Chem. & Met. Offers These Reprints and Supplements 


RAW MATERIALS 


‘New Data on Chemical Raw Materials for Process Industries.’’ Supplement to January, 1934, issue. 8-page wall chart. 
Production, import and export figures and average prices on 62 chemical raw materials, together with names of producers 
and list of uses. May be clipped and pasted on 3x5 file cards for ready reference... .......0 cece eee ences Price 35c¢ 


MATERIALS OF CONSTRUCTION 


*‘Modern Materials.”” Reprinted from September and December, 1932, issues. 32-page pamphlet in file folder. Manufac- 
turers’ recommendations for use of 258 metals and alloys with corrosive chemicals. Also physical and chemical properties 
OF CE  o.n. oo 2:6 oe bbl ec wee Shigeo anid Wak ON. 6 + Hee aan os Ba as ORO EN a ee eed Price 35¢ 


“Chem. & Met. 1934-35 Directory of Materials for the Construction of Chemical Engineering Equipment.’’ Reprinted from 
October, 1934, issue. 8 pages. Trade names, manufacturers’ names and chemical composition of 584 metals and alloys and 


OF eT ee Pee CT TEC ET Price 25¢ 
‘Materials of Construction for Process Industries.’’ Supplement to October, 1934, issue. 8-page wall chart. Materials most 
frequently specified by chemical engineers for equipment for manufacturing 60 chemicals and allied products. May be clipped 
TTC TT CUT TEE eee Price 35c¢ 


“Plastic Products and Producers.’’ Reprinted from November, 1934, issue. 8 pages. Complete compilation of all known 
plastic materials. Trade name, manufacturer’s name and description of over 1500 materials made in this country and 
ee ees erg re re Price 25¢ 


FLOW SHEETS 


“Chem. & Met. Flow Sheets of Process Industries.’’ Supplement to May, 1934, issue. 8-page wall chart. Flow sheets for 
manufacture of 42 chemicals and allied products. Includes figures on materials, labor and other costs per unit yield. May 
be capes and eelted-cn sa Gis Golds Sor slide COUIIIR ss ou. 0.6 cheese cece teh eW bees eee eee eewes Price 35c 


“Flow Sheets of Process Industries.’’ New enlarged reproduction of 67 flow sheets published May to October, 1934. Each 
flow sheet on a separate page, 82x11 in. Heavy, flexible cover, spiral binding. Includes complete index and classification 
eS, ree err Te eT See rer rey ree ee ee ee Price 75c¢ 


Combination Offers 
eg St I rr er Te ee re > Price $1.00 


CPS CU GN OE OF UE We w 6c cco ps os bu bNb00s 060 8000 cbb awed obhe been nhe dene otbse ces 60863566 Price 50c 


Order by Number and Save Time 


Special prices on large quantities. 


Quantities limited to stock on hand. 


Editorial Department, 
Chemical & Metallurgical Engineering, 
330 West 42d Street, New York, N. Y. 
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SPIRAL TOWER PACKING 


Htke\ 


AHIR LIN ( 


YCLOHELIX 


THE U. S. STONEWARE CO. 


AKRON, OHIO 











PATENTS 
PACKING 
TESTING 


PROFESSIONAL SERVICES 


PLANT DESIGN 
INVESTIGATIONS 
GENERAL CONSULTING 


CHEMICAL, BACTERIOLOGICAL AND NUTRITIONAL ANALYSIS 


RESEARCH 
PROCESSES 
MANAGEMENT 

















HARALD AHLQVIST 


Consulting Engineer 
Specialist in Alkali Manufacture 
Madison NEW YORK CITY 


$31 Ave. 








Consulting Engineers can give needed 
advice regarding most any problem for 
they see each separate department in its 
relation to the whole plant—and they 
sell nothing but their broad experienced 
services. 


FOSTER D. SNELL, INC. 


Chemists-Engineers 


A technical organization offering complete 
consulting, research, operating and man- 
agement services. 


305 Washington St., Brooklyn, New York 














BENJAMIN T. BROOKS 
Chemical Engineering 
and Development 
— Since 1912 — 
114 East 32nd Street, New York, N. Y. 





LEONARD CONSTRUCTION CO. 
37 So. Wabash Ave., Chicago, I. 
Design and Construction 


of 
Contact Sulphuric Acid Plants 


MONSANTO CHEMICAL CO. 
ST. LOUIS, MO. 
Design and Vanadium Catalyst 





THOMAS & HOCHWALT 
LABORATORIES, INCORPORATED 


Chemical Research and Developments 


An organization offering complete chemical 
research and chemical engineering service. 
Pilot plant facilities. Patents investigated. 


Nicholas Road, DAYTON, OHIO 














MATTHEW FUNDER 


Chemical Engineer 
SPECIALIST IN 
ALKALI AND CHLORINE 
MANUFACTURE 
331 Madison Ave., New York City 





NELSON LITTELL 


U. S. and Foreign Patents 


Infringement and validity opinions. 
Patent and Trademark Litigations. 


22 E. 40th St.. New York 





THE J. G. WHITE ENGINEERING 


CORPORATION 
ENGINEERS — CONSTRUCTORS 


Design and Construction of Chemical 
Plants, Oil Refineries and Pipe Lines. 
Air Conditioning 
REPORTS and APPRAISALS 


43 Exchange Place, NEW YORE 








P. E. HARRISON & CO. 


Consultants 


Research and Development 
DOVER, N. H. 





“From Research to Plant in Operation” 


MEIGS, BASSETT & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 
Research—Designs—Engineering 
Reports on Projects for Financing 
Drexel Bldg. Philadelphia 








TESTING 
LABORATORIES 








ee 





ee 





XENOPHON D. IDES 
ELECTRICAL ENGINEER 


Electrical Applications for the Chemical and 
Metallurgical Industries, Automatic Process Con- 
trols and Special Problems, Power and Industrial 








Installations 
Designs— Construct ion—Surveys—Reports 
Drexel Bldg, Independence Square, Phila., Pa. 
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SAMUEL P. SADTLER & SON, INC. 
CONSULTING & ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 
Established 1891 
210-8. 13th St., Philadelphia, Pa. 
“Nothing pays Like Research’’ 








ELECTRICAL TESTING 
LABORATORIES 


Tests 


80th St. and East End Ave. 
NEW YORE, N. Y. 
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RYERSON 
STEEL 


For THE CHEMICAL INDUSTRIES 
IN Stock — IMMEDIATE SHIPMENT 


Special steels—new alloys—that resist the 
various chemicals are carried in stock for 
immediate shipment. Men who know their 
possibilities and limitations with respect to 
chemical action, are ready to help solve your 
metal problems. Ask them for suggestions. 
Stocks include the newer steels, special 
alloys, stainless and cold finished steels, also 
non-ferrous metals and allied lines. We will 
be glad to send a copy of the Ryerson Stock 
List. Address the nearest plant. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwau- 
kee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 











CHEM & MET 


Advertising forms for the 
ALL IMPORTANT January 
Annual Review & Statistical 
Issue start closing December 


26th. 


Your assistance in getting 
copy to us on or before this 
date will be appreciated. 


How to design 
a chemical 
engineering plant 


Here is a new book that 
gives a remarkable clear and 
thorough explanation of every 
step in the design of a tech- 
nically and economically effi- 
cient plant for the operation 
of an industrial chemical 
process. 







Just 
Published 


Chemical Engineering 
Plant Design 


by FRANK C. VILBRANDT 


Professor of Chemical Engineering, Iowa State College 
341 pages, 6 x 9, 53 illustrations, 103 tables, $4.00 


Lp book shows how to carry out a complete design project, 
covering the engineer’s interests in every step from initial 
laboratory experimentation to cost figures for the commercial size 
unit. It discusses in detail such topics as: 


—locating the plant 

—the building; selection of type; its illumination, ventilation, 
heating, etc. 

—foundations, particularly with relation to various kinds of 
equipment 

—drainage systems, requirements, materials, etc. 

—piping and pumps, their selection, installation, and operation 

—preparation of flow diagrams, with detailed calculations 

—selection of process equipment 

—plant layout 

—equipment for power and power transmission 


The book shows in detail the progress of design, controlled by 
such considerations as the accurate determination of costs, the 
visualization of the process in terms of equipment as well as of 
chemical reactions, efficient and economical operation, provision 
for expansion, etc. 


The treatment is clear and concise—well-illustrated—and em- 
ploys a minimum of mathematics. Procedures are grouped in 
condensed, step-by-step outlines in various parts of the book, and 
many useful reference data are included. 


See this book on approval—Send this coupon 


McGRAW- HILL \W 
| fe) N11 10)'7-Vmeelti ze), 


McGraw-Hill Book Co., Inc., 330 West 42nd St., New York City 


Send me Vilbrandt—Chemical Engineering Plant Design for 10 days’ examina- 
tion on approval. In 10 days I will send $4.00, plus few cents postage and 
delivery, or return book postpaid. (We pay postage on orders accompanied by 
remittance. ) 
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Address ... 


City and State 


Position .... 











Company 
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Carbonic Gas 


WASHERS 


Complete equipment for the purification 


of Carbon Dioxide Gas. 
The wide experience of ACME de- 


signers and engineers covers a vast num- 
ber of practical commercial installations 
over a greatly diversified field. 


Every phase of design, fabrication, in- 
stallation and operation for the process 
industries is encompassed within the 


scope of ACME service. 
That is why ACME installations yield 


greater efficiency and economy to their 
owners. 


ENGINEERING « FABRICATION 
¢ INSTALLATION « 


ACME COPPERSMITHING & MACHINE CO. 


PHILADELPHIA, PA. @© QGRELAND. PA 


SHANCHAI, CHINA 


OPERATING THE LARGEST COPPER 
SMITHING PLANTS IN THE WORLD 
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(PATENT 
*‘Helix-Seal’’ Impact Pulverizer. 


formed by incoming material and the gravity actuated flaps. 


Sectional view of the Note the double seal 


Now! 


Dustless Pulverizing 
without fans or collectors 


The “Helix-Seal” Mill 


is Low in First Cost 
Easy to Install 
Cheap to Operate 
Has Large Capacity 
Delivers Finenesses of 20 to 325 Mesh. 


Dustless operation in fine and medium fine grinding is now 

possible without the extra expense and power cost of fans, 
~dieanes or other air handling equipment. Due to the 
exclusive double seal of screws and flaps in the “Helix- 
Seal” Mill, no air is sucked in by the grinding elements 
and consequently there is no discharge of dusty air. Built in 
several popular sizes, capacities 200 Ibs. per hour and up. 


Williams Patent Crusher & Pulverizer Co. 
2706 North Ninth St., St. Louis, _ 


Chicago New York 
37 W. Van Buren St. 15 Park Row 


Francisco 
320 "Rialto Bldg. 





Top view of the ‘‘Helix-Seal’’ Mill with the cover raised. Attention is directed 
to the flaps at the discharge end of each screw. Middle flap has been par- 
tially raised and flap on far end fully raised to show operation. 











The FACTS about VACUUM COOLING 


Cooling by means of water vapor, or flash evaporation under 
vacuum, is of great interest as a cooling method for air con- 
ditioning or process cooling. 

How does it work? What will it do? What equipment does 
it require? These questions are answered in the Elliott Bulletin 


L LI 7 G-5, illustrated below. 
E OT The bulletin will not tell you the cost of vacuum cooling 


Vv A re T T M as opposed to other methods for your particular job. That can 


only be done after a study of the individual job. But from the 


EQUIPMENT bulletin, you will get a very good idea of this modern low- 


cost method, requiring no chemicals, practically no maintenance, 


















For Air and only simple and compact equipment. 
After you have read the bulletin, let an Elliott engineer co- 
< onditionin g operate with you on your particular cooling problem. 


te ELLIOTT COMPANY 


pP rocess 
PITTSBURGH, PA. 


Heat Transfer Department JEANNETTE, PA. 


District Offices in Principal Cities 


Cooling 


Peet) WRITE FOR 
wea re ali ee pf | Biibnnlay 
Meni Choma manifoig : ¢ i eo. 2: i. / ¢ eo B U ik E TIN 


ater at ioe ttn, a 


pm , oy } — —TO-DAY 











106 CHEMICAL & METALLURGICAL ENGINEERING—Vol.41,No.12 




















